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SECTI ON 01010

GENERAL REQUI REMENTS

PART 1 GENERAL
1.1 ADM NI STRATI VE REQUI REMENTS
1.1.1 PROGRESS SCHEDULI NG AND REPORTI NG (AUG 1999)

The Contractor, shall within ten days or as otherw se determ ned by the
Contracting Officer, after date of commencenent of work, submit for
approval a practicable progress schedul e showi ng the manner in which he
intends to prosecute the work. Contractor prepared formshall contain the
sane information as shown on the attached NADB Form 1153 (" Physica
Construction Progress Chart" (CENAB-CO E)

1.1.2 PAYMENTS TO CONTRACTORS: (NOV 1976)

For paynent purposes only, an allowance will be made by the Contracting

O ficer of 100 percent of the invoiced cost of materials or equi pnment
delivered to the site but not incorporated into the construction, pursuant
to the Contract Cl ause entitled "PAYMENTS UNDER Fl XED- PRI CE CONSTRUCTI ON
CONTRACTS". The Contracting O ficer may al so, at his discretion, take into
consi deration the cost of materials or equi pnent stored at |ocations other
than the jobsite, when maki ng progress payments under the contract. In
order to be eligible for paynent, the Contractor nust provide satisfactory
evi dence that he has acquired title to such material or equipnment, and that
it will be utilized on the work covered by this contract. Further, al
items rmust be properly stored and protected. Earnings will be conputed
usi ng 100% of invoiced val ue. (CENAB-CO E)

1.1.3 PURCHASE ORDER (SEP 1975 REV JUN 1991)

One readabl e copy of all purchase orders for material showi ng firm nanes
and addresses, and all shipping bills, or menoranda of shipnent received
regardi ng such material, shall be furnished to the appointed Contracting
Oficer's Representative as soon as issued. Such orders, shipping bills or
nmenor anda shall be so worded or nmarked that all material can be definitely
identified on the drawings. At the option of the Contractor, the copy of

t he purchase order nmay or may not indicate the purchase price. (CENAB-CO E)

1.1.4 NEGOTI ATED MODI FI CATI ONS: (OCT 84)

Whenever profit is negotiated as an elenent of price for any nodification
to this contract with either prine or subcontractor, a reasonable profit
shal | be negotiated or determ ned by using the OCE Wi ghted CGui delines
met hod outlined in EFARS 15.902. (Sugg. NAB 84-232)

1.1.5 PHOTOGRAPHS ( SEP 85 REV JUN 1991)

The Contractor shall provide photographic coverage under this contract.
Provide a m nimum of ten commerci al grade col or photographs taken at every
three nonths, fromthe beginning of the contract until final acceptance of
the conpl eted work. These phot ographs shall be of 8" x 10" size and shal
be taken at the intervals and locations as directed by the Contracting
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Oficer. (CENAB-CO) Negatives fromall of the above photographs shall be
given to and becone property of the government.

1.1.6 EQUI PMENT OANERSHI P AND OPERATI NG EXPENSE SCHEDULE ( EFARS
52. 0231. 5000 (OCT 1995))

(a) This clause does not apply to term nations. See 52.249-5000, Basis for
settlenent of proposals and FAR Part 49.

(b) Allowable cost for construction and equi pment in sound workabl e
conditions owned or controlled and furni shed by a contractor or
subcontractor at any tier shall be based on actual costs data for each

pi ece of equi pnment or groups of simlar serial and services for which the
government can deternine both ownership and operating costs fromthe
contractor’s accounting records. Wen both ownership and operating costs
can not be determined for any piece of equipment or groups of simlar
serial or series equipnent fromthe contractor’s accounting records, costs
for that equi pnent shall be based upon the applicable provisions of
EP1110-1-8 Constructi on Equi pment Omershi p and Operati ng Expenses
Schedul e, Regi on East. Working conditions shall be considered to be
average for determ ning equi pment rates using the schedul e unl ess specified
otherwi se by the contracting officer. For equipment not included in the
schedul e, rates for conparabl e pieces of equi pmrent may be used or a rate
may be devel oped using the formula provided in the schedule. For forward
pricing, the schedule in effect at the tine of negotiations shall apply.
For retroactive pricing, the schedule in effect at the tine the work was
performed shall apply.

(c) Equipnent rental costs are allowable, subject to the provisions of FAR
31.105(d) (ii) and Far 31.205-36. Rates for equipnment rented from an

organi zati on under common control, |ease-purchase arrangenents, and
sal e-| easeback arrangenents, will be determ ned using the schedul e, except
that actual rates will be used for equipnent |eased froman organi zation

under common control that has an established proactive of |easing the sane
or simlar equipnment to unaffiliated |easees.

(d) When actual equi prment costs are proposed and the total amount of the
pricing action exceeds the small purchase threshold, the contracting

of ficer shall request the contractor to submt either certified cost or
pricing data, or partial/linmted data, as appropriate. The data shall be
subm tted on Standard Form 1411, Contract Pricing Proposal Cover Sheet.
CENAB- CT/ SEP 95 (EFARS 52. 231-5000)

1.1.7 REAL PROPERTY EQUI PMENT DATA: (APR 1975)

At or before the tinme of conpletion of the contract, the Contractor shal
submt to the Contracting Officer a conplete itenized list, including
serial and nodel nunber where applicable, showing the unit retail value of
each Contractor furnished itemof controls, mechanical and electrica

equi pment installed by the Contractor under this contract. For each of
the items which is specified herein to be guaranteed for a specified period
fromthe date of acceptance thereof, either for beneficial use or fina
acceptance, whichever is earlier, against defective materials, design, and
wor kmanshi p, the following information shall be given: the nane, address
and tel ephone nunber of the Subcontractor, Equiprment Supplier, or

Manuf acturer originating the guaranteed item The |list shall be
acconpani ed by a copy of the specific guarantee docunment for each item
which is specified herein to be guaranteed if one had been furnished to the
Contractor by the Equiprment Supplier or Manufacturer. The Contractor's
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guarantee to the Governnent of these items will not be limted by the terns
of any nanufacturer's guarantee to the Contractor. Baltinore District NADB
Form 1019 may be utilized for the itemized listing and will be made

avail able to the Contractor upon request. (CENAB-CO E)
1.1.8 O and M DATA: (JUL 1979)

The requirenents for furnishing operating and mai ntenance data and field
instruction are specified el sewhere in the specifications. The Contractor
shall subnit to the Contracting Officer, at a tine prior to the 50% proj ect
conpletion time, a list of proposed mmintenance and instruction nanuals to
be furnished the Governnent and the schedul ed dates of all required field
instructions to be provided by Contractor furni shed personnel or

manuf acturer's representatives. Al maintenance and instruction nanual s
nmust be furnished to the Contracting Oficer at |least 2 weeks prior to the
schedul ed dates of any required Contractor furnished field instructions or
at least one month prior to project conpletion if no Contractor furnished
field instructions are required. (CENAB)

1.1.9 PERFORVANCE AND PAYMENT BOND REI MBURSEMENT:  ( MAY 1983)

The Government will reinburse the Contractor for the entire anpunt of

prem unms paid for Performance and Payment Bonds (i ncluding coi nsurance and
rei nsurance agreenments when applicable) at the contract |unp sum anpunt
under the Unit Price Schedule Item No. 01000-1, entitled "Rei mbursenent of

Performance and Paynent Bonds." Such payment will be made only after the
Contractor furnishes to the Government evidence of full paynent to the
surety. In no case will any paynent be nade by the Governnent for

rei mbursement of Perfornmance and Paynent Bonds exceedi ng that ampunt bid by
the Contractor under the aforenentioned Unit Price Schedule Item (CENAB)

1.1.10 VEASUREMENT AND PAYMENT

Except as noted in paragraph, PERFORVMANCE AND PAYMENT BOND RElI MBURSEMENT
above, no separate measurement and paynent will be nade for the work
perfornmed in this Section and all costs in connection therewith shall be
consi dered a subsidiary obligation of the Contractor, and shall be included
in the overall cost of the work.

1.2 JOB CONDI TI ONS
1.2.1 LAYOUT OF WORK: (APR 1972)

The Contractor shall lay out his work and shall be responsible for al
nmeasurenents in connection therewith. The Contractor shall furnish, at his
own expense, all tenplates, platforns, equipment, tools and materials and

| abor as may be required in laying out any part of the work. The
Contractor will be held responsible for the execution of the work to such
lines and el evati ons shown on the drawi ngs or indicated by the Contracting
O ficer. (CENAB)

1.2.2  TRANSPORTATI ON FACI LI TI ES:
RAYSTOMN LAKE, PA.
Transportation Facilities: Raystown Lake is located in Huntingdon County in

Sout h- Central Pennsylvania, about 30 miles fromthe towns of State Coll ege
and Altoona, PA. Site is accessed by notor vehicle only.
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1.2.3 AVAILABILITY OF UTILITIES | NCLUDI NG LAVATORY FACILITIES: (JUN 1980)

It shall be the responsibility of the Contractor to provide all utilities
i ncl udi ng portabl e enmergency generator and related items, he may need
during the entire length of the contract. He shall nake his own

i nvestigation and determi nations as to the availability and adequacy of
the present utilities for his use for construction purposes and donestic
consunption. He shall install and nmamintain all necessary supply lines,
connections, piping, and neters if required, but only at such | ocations and
in such manner as approved by the Contracting Oficer. Before fina
acceptance of work under this contract, all tenporary supply lines,
connections and piping installed by the Contractor shall be renmoved by him
in a nmanner satisfactory to the Contracting Oficer. (CENAB)

1.2.4 Uility Markings (Aug 1999)

The Contractor shall contact the facility manager as well as CCE at
Baltinore District and the One-Call Service Station, a mnimum of 14 days
and 48 hours, respectively, prior to any excavation, requesting exact
utility location markings. The Contractor shall not proceed with any
excavation until all utilities, including abandoned utilities, have been
marked to the satisfaction of the Contracting Officer. Prior to requesting
the marking of utilities, the Contractor shall stake out proposed
excavations and limts of work with white lines ("Wiite Lining"). It is
the Contractor's responsibility to ensure that all required permts
(excavation or otherw se, including Governnment pernits) are current and
up-to-date without expiration. |In addition to the above requirenents the
Contractor shall

a) Visually survey and verify that all utility markings are
consi stent with existing appurtenances such as nanhol es,
handhol es, pad-nounted devices, etc. prior to any excavation

b) Hand dig test holes to verify the depth and | ocation of al
utilities prior to any nechani cal excavation within the limts of
work. O her non-damagi ng nethods for utility verification, as
indicated in (d) below, nmay be considered subject to approval by
the Contracting Officer. Also, verify that any abandoned
utilities are not active.

c) Preserve all utility markings for the duration of the project to
the furthest extent possible.

d) Wen excavation is perfornmed within 2 feet of any utility line, a
non- damagi ng net hod of excavation shall be used. The non-danmagi ng
nmet hod shall be hand digging. O her non-damagi ng nethods, such
as, soft digging, vacuum excavation, pneumatic hand tools, nmay be
consi dered subject to approval by the Contracting O ficer

e) Regardless of the type of excavation, the Contractor shall notify
the Contracting Officer a mninmumof 72 hours prior to any
excavation activity. Failure to notify the Contracting Oficer
can result in the issuance of a "Stop Wbrk" order, which shall not
be justification for contract delay or tine extension. The
CGovernment reserves the right to have personnel present on site
during any type of excavation

f) The Contractor shall ensure that all excavation requirenents
herein are met at the time of the preparatory phase of quality
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control, and that the excavati on procedures are reviewed during
the preparatory phase neeting. This preparatory phase of contro
shal | al so establish and docunment contingency plans and actions to
be followed in the event that existing utilities are damaged or
interrupted. Locations of shut off or isolation devices al ong
with other safety features shall be established and their
operation revi ewned.

g) Any work other than excavation in the vicinity of a utility, that
could damage or interrupt a utility, such as, exterior or interior
wor k near transfornmers, power |lines, telephone lines, etc., shal
be done with extrene care. The Contractor shall specifically note
during the preparatory phase of quality control, the construction
techni ques to be used to preclude danmagi ng or interrupting any
utility. This preparatory phase of control shall also establish
and document contingency plans and actions to be followed in the
event that existing utilities are damaged or interrupted.
Locations of shut off or isolation devices along with other safety
features shall be established and their operation reviewed.

1.2.5 COVPLI ANCE W TH RAYSTOMN LAKE REGULATI ONS: (JUL 1980)

The site of the work is at Raystown Lake in Pennsylvania and all rules and
regul ati ons issued by the | ocal governing/inspection authorities as well as
by M. Dwight R Beall, Qperations Manager covering general safety,

security, sanitary requirenments, pollution control, traffic regulations and

par ki ng, shall be observed by the Contractor. Information regarding these
requi renents may be obtained by contacting the [ocal authorities and
Contracting Officer, who will provide such information or assist in

obt ai ning sane from appropriate authorities. (MEMO
1.2.6 | DENTI FI CATI ON OF EMPLOYEES: (OCT 1983)
Each enpl oyee assigned to this project by the Contractor and subcontractors

shall be required to display at all tines, while on the project site, an
approved formof identification provided by the Contractor, as an

aut hori zed enpl oyee of the Contractor/subcontractor. |In addition, on
those projects where identification is prescribed and furnished by the
Government, it shall be displayed as required and it shall imrediately be

returned to the Contracting Oficer for cancellation upon rel ease of the
assi gned enpl oyee and or conpletion of project. (CENAB)

1.2.7 MAI NTENANCE OF ACCESS: (DEC 1975)

The Contractor shall not bl ock passage through sidewal ks, access roads, or
entranceways to the building(s) during performance of work under this
contract. No construction materials are to be stored in the building(s) at
any time unless authorized by the Contracting Oficer. (CENAB)

1.2.8 PROTECTI ON OF GOVERNMVENT PROPERTY AND PERSONNEL: (DEC 1975 REV JUN
1991)

1.2.8.1 Equi pnrent Protection

Al'l existing equipnment located within the work area shall be protected by
the Contractor from danage caused by renovati on operations. As a m ninmum
the Contractor shall cover and protect all equi pnent, motors, cabinets,
etc. to remain with dust barriers or other protective covers prior to
conmencenent of construction in the area.
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1.2.8.2 Damaged Facilities

Al existing facilities danaged as a result of the construction activities
shall be restored to a condition better or at |east equivalent to that
prior to the start of work at no additional cost to the governnent.
Materials for replacenent, repairing, patching, restoration, and simlar
type work shall match existing adjoining surfaces.

1.2.8.3 Per sonnel Protection

The Contractor shall protect personnel by installing safety rails and/or
barricades as applicable to prevent injury fromunauthorized entry into
wor k areas. Warning signs shall be erected as necessary to indicate
construction areas and hazardous zones. Wbrk shall proceed in such manner
as to prevent the undue spread of dust and flying particles.

1.2.8. 4 Addi ti onal Measures

The Contractor shall take such additional nmeasures as may be directed by
the Contracting Officer to prevent damage or injury to Governnent property
or personnel. (CENAB)

1.2.9  ASBESTOS
1.2.9.1  ASBESTOS HANDLI NG AND REMOVAL: (FEB 85)

Through site investigations, friable asbestos has not been found. However,
if asbestos is encountered, imrediately notify the Contracting O ficer

wi t hout proceeding with the work in the area/vicinity. Further testing,
renoval and disposal will be addressed under "CHANGES" cl ause of the
Contract C auses. (CENAB)

1.2.10 TI ME EXTENS|I ONS FOR UNUSUALLY SEVERE WEATHER
1.2.10.1 Procedure for Ti me Extensions

This provision specifies the procedure for deternmination of tine

ext ensi ons for unusually severe weather in accordance the contract clause
entitled "Default: (Fixed Price Construction)”. In order for the
Contracting Officer to award a tine extension under this clause, the

foll owi ng conditions rmust be satisfied:

a. The weather experienced at the project site during the contract
period must be found to be unusually severe, that is, nore severe than
t he adverse weather anticipated for the project |location during any given
nont h.

b. The unusually severe weather nust actually cause a delay to the
conpletion of the project. The delay nust be beyond the control and
wi thout the fault or negligence of the Contractor.

1.2.10.2 Mont hly Schedul e

The following schedule of nonthly anticipated adverse weather delays
is based on National Qceanic and Atnospheric Adninistration (NOAA) or
simlar data for the project |location and will constitute the base
line for nonthly weat her ti me eval uati ons. The contractor's
progress schedule nust reflect these anticipated adverse weather del ays
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in all weather dependent activities.

MONTHLY  ANTI Cl PATED ADVERSE WEATHER DELAY
WORK DAYS BASED ON (5) DAY WORK WEEK

RAYSTOMWN LAKE, PA.

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOv DEC
19 11 9 9 9 9 6 7 5 6 6 13

1.2.10.3 Notice to Proceed (NTP)

Upon acknow edgnent of the Notice to Proceed (NTP) and conti nuing

t hr oughout the contract, the Contractor will record on the daily CQC
report, the occurrence of adverse weather and resultant inpact to normally
schedul ed work. Actual adverse weat her delay days nust prevent work on
critical activities for 50 percent or nore of the contractor's schedul ed
wor k day. The nunber of actual adverse weather delay days shall include
days i npacted by actual adverse weather (even if adverse weather occurred
in previous nmonth), be calculated chronologically fromthe first to the

| ast day of each nmonth, and be recorded as full days. |f the nunber of
actual adverse weat her del ay days exceeds the number of days anticipated
i n paragraph "Mnthly Schedul e", above, the Contracting Oficer will convert

any qualifying delays to cal endar days, giving full consideration for
equi val ent fair weather work days, and issue a nodification in accordance
with the contract clause entitled "Default (Fixed Price Construction)"”.

1.2.11 WORKI NG HOURS: ( DEC 93)

The normal working hours at the project site are 5 weekdays, Mnday through
Friday, 8:00 a.m to 4:30 p.m The contractor nust request in witing any
wor k periods outside of this time frane. Approval is not guaranteed and
wi Il be based on availability of Governnent (Facility's) personnel and
necessity of such working hours.

1.3 SAFETY
1.3.1 GENERAL

Worker safety is of paranpunt inmportance. The Contractor shall conply with
the Contract Clause in the Solicitation entitled ACCI DENT PREVENTI ON
including the U S. Arny Corps of Engineers Safety and Health Requirenents
Manual referred to therein in addition to the provisions of this

speci fication.

1.3.1.1 ACCI DENTS

Char geabl e accidents are to be investigated by both Contractor personne
and the Contracting Oficer.

1.3.1.2 ACCI DENT REPCORTI NG ENG FORM 3394

Section 1, Paragraph 01.D, of EM 385-1-1 (3 Sep 1996) "U.S. Army Corps of
Engi neers Safety and Heal th Requirenents Manual " and the Contract C ause
entitled ACCI DENT PREVENTI ON are anended as foll ows: The prinme Contractor
shal |l report on Eng Form 3394, supplied by the Contracting Oficer, al
injuries to his enployees or subcontractors that resultin lost tine and al
damage to property and/or equi pnent in excess of $2,000 per incident.
Verbal notification of such accident shall be made to the Contracting
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Oficer within 24 hours. A witten report on the above noted form shall be
submtted to the Contracting Officer within 72 hours foll owi ng such
accidents. The witten report shall include the foll ow ng:

a. A description of the circunstances |eading up to the accident, the cause
of the accident, and corrective nmeasures taken to prevent recurrence.

b. A description of the injury and name and | ocation of the nedica
facility giving exam nation and treatnent.

c. A statement as to whether or not the enployee was permtted to return to
work after exam nation and treatnent by the doctor, and if not, an estinate
or statenent of the nunber of days lost fromwork. |If there have been days
| ost fromwork, state whether or not the enpl oyee has been re-exam ned and

declared fit to resune work as of the date of the report.

1.3.1.3 OSHA Requi renent s
1.3.1.4 OSHA Log

A copy of the Contractor's OSHA Log of Injuries shall be forwarded nmonthly
to the Contracting Oficer.

1.3.1.5 OSHA | nspecti ons:

Contractors shall imediately notify the Contracting O ficer when an OSHA
Conpl i ance official (Federal or State representative) presents his/her
credentials and informs the Contractor that the workplace will be inspected
for OSHA conpliance. Contractors shall also notify the Contracting O ficer
upon determ nation that an exit interview will take place upon conpletion
of the OSHA inspection. (NABSA OCT 05, 1976)

1.4 SECURI TY

The Contractor shall submit a photo copy of each menber of the contractor's
staff identification to the Qperations Manager at |east fifteen days prior
to arrival at the site. Each staff nenber will be required to have their
photo identification with themat all tines while on the project site.

Al of the contractor's enpl oyees, subcontract enpl oyees or vendor
deliveries who will be on Government property during the performance of
this work nmust be a citizen of the United States of Anerica, or an alien
who has been lawfully adnitted for pernmanent residence as evidenced by an
Alient Registration Receipt Card, Form 1-151, or who presents ot her
evidence fromthe INS that enploynent will not affect his/her immgration
status. Contractors will, at government request, provide names and a
pertinent identifying nunber (driver's license, SSN) etc. of all enployees
expected to work on the job site. This information shall be nade avail abl e
NLT one week after the government's request. The government reserves the
right to prohibit the entrance of any enployee to the site based on

unf avor abl e background checks.

252.204- 7000, Disclosure of Information (Dec 1991).
252.204-7003, Control of Government Personnel Work Product (Apr 1992).
Bi dders are responsible for determ ning, in advance of bidding, the federa

installation security requirements including, but not limted to, access,
escort, identification, search procedures, and vehicle registration
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requi renents that nay inpact contract work perfornmance. At no additiona
cost to the governnment, Contractors shall be responsible for conplying with
all security requirenents at each installation.

Phot os may not be taken while on the work site except as stipul ated by
contract terns and only when authorized by the Contracting Oficer

1.5 CONTRACTOR QUALI TY CONTROL
1.5.1 GENERAL

The Contractor shall provide and maintain an effective quality contro
programthat conplies with the Contract C ause entitled "Inspection of
Construction.” The CQC Programthrough inspection and reporting shal
denonstrate and docunent the extent of conpliance of all work with the
standards and quality established by the contract docunment. The burden of
proof of contract conpliance is placed on the Contractor and not assumed by
the Governnent. The Contractor's Quality Control will not be accepted

wi t hout question

1.5.2 CONTROL

Contractor Quality Control (CQC) is the nmeans by which the Contractor
ensures that the construction, to include that of subcontractors and
suppliers, conmplies with the requirenments of the contract. The controls
shal | be adequate to cover all construction operations, including both
on-site and off-site fabrication, and will be keyed to the proposed
construction sequence.

1.5.2.1 Physi cal Exam nation

A physi cal exam nation of required materials, equipnment, and sanple work to
assure that they are on hand for the stage of work about to begin.

1.5.2.2 Physi cal | nspections

Dai ly checks shall be perforned to assure continuing conpliance with
contract requirenments, until conpletion of the particular feature of work.
The checks shall be nade a matter of record in the CQC docunentation

1.5.3 WORK DEFI ClI ENCI ES

The Contractor shall not build upon or conceal non-conformng work. |If
deficiencies indicate that the Contractor's Quality Control is not adequate
or does not produce the desired results, corrective actions shall be taken
by the Contractor. |If the Contractor does not pronptly make the necessary
corrections, the Contracting Officer may issue an order stopping all or any
part of the work until satisfactory corrective action has been taken

Payment for deficient work will be withheld until work has been
satisfactorily corrected or other action is taken pursuant to the Contract
Cl ause entitled, "lnspection of Construction." |[If recurring deficiencies

inan itemor items indicated that the quality control is not adequate,
such corrective actions shall be taken as directed by the Contracting
Oficer.

1.6 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen

SECTI ON 01010 Page 9



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnmittals
Title Evidence.
Proof of purchase for equi pment and/or nmaterials.
I nvoi ce Copi es.
Proof of rental equi pment costs.
Payment Evi dence.
Proof of full payment.
Checklist; G AR
A Ri sk Assesment for excavation and other work in the vicinity of utilities.
OSHA Log.
A log shall be reported nonthly for injuries.

CQC Program G AR

A programthat conplies with the Contract C ause entitled "lnspection of
Construction.”

Phot ogr aphs.
Conmrer ci al grade col or phot ogr aphs.
SD- 05 Design Data
Change Notification
Any changes made by the Contractor
Progress Schedul e; G AR

A schedul e that shows the manner in which the Contractor intends to
prosecute the work.

Modi fied Chart; G AR

Prepared when changes are authorized that result in contract tine
ext ensi ons.

1.6.1 SUBM TTAL CLASSI FI CATI ON
Submittals are classified as foll ows:
1.6.1.1 CGover nment Approved

CGovernment al approval is required for extensions of design, critica
mat eri al s, deviations, equipnent whose conpatibility with the entire system
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nust be checked, and other itenms as designated by the Contracting O ficer
Wthin the ternms of the Contract C ause entitled "Specification and
Drawi ngs for Construction," they are considered to be "shop draw ngs."
1.6.1.2 I nformation Only
Al submittals not requiring Government approval will be for information
only. They are not considered to be "shop drawi ngs" within the terns of
the Contract Cl ause referenced above.
1.6.2 APPROVED SUBM TTALS

The approval of submittals by the Contracting Oficer shall not be

construed as a conplete check, but will indicate only that the genera
met hod of construction, materials, detailed and other information are
satisfactory. Approval will not relieve the Contractor of the

responsibility for any error which may exist, as the Contractor under the
CQC requirements of this contract, is responsible for the dimensions and
desi gn of adequate connections, details and satisfactory construction of
all work. After subnmittals have been approved by the Contracting O ficer
no resubmittal for the purpose of substituting materials or equipnent wll
be gi ven considerati on unl ess acconpani ed by an explanation as to why a
substitution is necessary.

1.6.3 DI SAPPROVED SUBM TTALS

The Contractor shall make all corrections required by the Contracting
Oficer and pronptly furnish a corrected subnittal in the formand nunmber
of copies as specified for the initial submittal. |If the Contractor
considers any correction indicated on the submttals to constitute a change
to the contract, notice as required under Contract Cl ause entitled
"Changes" shall be given pronptly to the Contracting O ficer

1.6.4 GENERAL

The Contractor shall submit all itens |listed on the Submittal Register (ENG
Form 4288) or specified in the other sections of these specifications. The
Contracting O ficer nay request submittals in addition to those |isted when
deermed necessary to adequately describe the work covered in the respective
sections. Subnittals shall be made in the respective nunber of copies and
submitted to the Contracting Officer. Each submittal shall be conplete and
in sufficient detail to allow ready determ nation of conpliance with
contract requirenents. Prior to submttal, all itens shall be checked and
approved by the Contractor and each respective transmttal form (ENG Form
4025) shall be stanped, signed and dated by the Contractor certifying that
t he acconmpanying submittal conplies with the contract requirenents.
Proposed devi ations fromthe contract requirements shall be clearly
identified. Submttals requiring Governnent approval shall be schedul ed
and nade prior to the acquisition of the naterial or equi pnment covered

t her eby.

1.6.5 SUBM TTAL REG STER: (ENG FORM 4288)

At the end of this section is one set of ENG Form 4288 |listing itens of
equi pment and materials for which submittals are required by the
specifications; this list may not be all inclusive and additiona
submittals my be required. The Contractor will also be given the
submttal register files, containing the conputerized ENG Form 4288 and
instructions on the use of the files. These submittal register files wll
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be furnished on the Award CD- ROM di sk. Columms "c" through "f" have been
conpl eted by the Governnment; the Contractor shall conplete colums "a" and
"g" through "i" and submt the forms (hard copy plus associated el ectronic
file) to the Contracting Oficer for approval within 30 cal endar days after
Notice to Proceed. The Contractor shall keep this diskette up-to-date and
shall subnmit it to the Governnent together with the nmonthly paynent
request. The approved subnittal register will beconme the scheduling
docunent and will be used to control submittals throughout the life of the
contract. The submittal register and the progress schedul es shall be
coor di nat ed.

The Contractor shall maintain a subnittal register for the project in
accordance with Section 01312A QUALI TY CONTROL SYSTEMS (QCS).

1.6.6 SCHEDULI NG

Submittal s covering conponent itens formng a systemor itens that are
interrelated shall be schedul ed to be coordinated and subnitted
concurrently. Certifications to be submtted with the pertinent draw ngs
shal |l be so schedul ed. Adequate tine (a mninmumof 30 cal endar days
exclusive of mailing tinme) shall be allowed on the register for review and
approval. No del ays, damages or time extensions will be allowed for tinme
lost in late subnmittals.

1.6.7 TRANSM TTAL FORM ( ENG FORM 4025)
The sanple transmttal form (ENG Form 4025) attached to this section shal

be used for submitting both Governnent approved and information only
submittals in accordance with the instructions on the reverse of the form

These fornms will be furnished to the Contractor. This formshall be
properly conpleted by filling out all the headi ng bl ank spaces and
identifying each itemsubmtted. Special care will be exercised to ensure

proper listing of the specification paragraph and/or sheet number of the
contract drawi ngs pertinent to the data submtted for each item

1.6.8 SUBM TTAL PROCEDURE
Six (6) copies of submittals shall be nade as foll ows:
1.6.8.1 Procedur es

This paragraph is in addition to the requirenents set forth in Contract
Clause entitled "Specifications and Drawi ngs for Construction" (ER
415-1-10). In the signature block provided on ENG Form 4025 the Contractor
certifies that each item has been reviewed in detail and is correct and is
in strict conformance with the contract draw ngs and specifications unless
noted otherwi se. The accuracy and conpl eteness of submittals is the
responsibility of the Contractor. Any costs due to resubnittal of
docunents caused by inaccuracy, |ack of coordination, and/or checking shal
be the responsibility of the Contractor. This shall include the handling
and review time on the part of the Governnent. Each variation fromthe
contract specifications and draw ngs shall be noted on the form and,
attached to the form the Contractor shall set forth, in witing, the
reason for and description of such variations. |f these requirenents are
not met, the submttal nay be returned for corrective action

1.6.8.2 Devi ati ons

For submittals which include proposed deviations requested by the
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1

1

1

Contractor, the colum "variations" of ENG Form 4025 shall be checked. The
Contractor shall set forth in witing the reason for any devi ati ons and
annot ate such deviations on the submittal. The governnent reserves the
right to rescind i nadvertent approval of submttals containing unnoted
devi ati ons.

.6.9 GOVERNMENT APPROVED SUBM TTALS

Upon conpl etion of review of submittals requiring Government approval, the

submittals will be identified as having received approval by being stanped
and dated. Four (4) copies of the subnmittal will be retained by the
Contracting O ficer and two (2) copies of the submttal will be returned to

t he Contractor.

.6.10 | NFORVATI ON ONLY SUBM TTALS

Normal Iy submittals for information only will be returned. Approval of the
Contracting O ficer is not required on information only subnittals. These
submttals will be used for information purposes. The governnent reserves

the right to require the Contractor to resubmt any itemfound not to
conply with the contract.

.6.11 STAMPS

Stanps used by the Contractor on the submittal data to certify that the
submi ttal neets contract requirenents shall be sinmlar to the follow ng:

(Fi rm Nane)
Approved

Approved with corrections as noted on subnmittal data
and/ or attached sheet (s).

SI GNATURE

TI TLE:

DATE

7 ENVI RONMVENTAL PROTECTI ON
7.1  APPLI CABLE REGULATI ONS

The Contractor and his subcontractors in the performance of this contract,
shall conmply with all applicable Federal, State, and | ocal |aws and
regul ati ons concerni ng environmental pollution control and abatenent in
effect on the date of this solicitation, as well as the specific
requirenents stated el sewhere in the contract specifications.

.7.2 NOTI FI CATI ON

The Contracting Officer will notify the Contractor of any non-conpliance
with the foregoing provisions and the action to be taken. The Contractor
shal |, after receipt of such notice, inmrediately take corrective action. If

the Contractor fails or refuses to conply pronmptly, the Contracting
Oficer my issue an order stopping all or part of the work unti
sati sfactory corrective action has been taken. No part of tine lost due to
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any such stop order shall be nmade the subject of a claimfor extension of
time or for excess costs or danages by the Contractor unless it is |later
determ ned that the Contractor was in conpliance.

1.7.3 PROTECTI ON OF WATER RESOURCES

The Contractor shall not pollute streans, |akes or reservoirs with fuels,
oils, bitumens, calciumchloride, acid construction wastes or other harnfu
materials. Al work under this contract shall be performed in such a
manner that objectionable conditions will not be created in streans through
or adjacent to the project areas.

1.7.4 BURN NG
Burning will not be all owed.
1.7.5 DUST CONTROL

The Contractor shall maintain all work area free from dust which woul d
contribute to air pollution. Approved tenporary nethods of stabilization
consi sting of sprinkling, chemcal treatnment, Iight bitum nous treatnment or
simlar methods will be pernmitted to control dust. Sprinkling, where used,
must be repeated at such intervals as to keep all parts of the disturbed
area at least danp at all tines. Dust control shall be perforned as the
wor k proceeds and whenever a dust nui sance or hazard occurs.

1.8 AS- BUI LT DRAW NGS - CADD
1.8.1 PROGRESS MARKED UP AS-BUI LT PRI NTS

The Contractor shall mark up one set of paper prints to show the as-built
conditions. These as-built marked prints shall be kept current and

avail able on the jobsite at all times. Al changes fromthe contract

pl ans which are made in the work or additional information which night be
uncovered in the course of construction shall be accurately and neatly
recorded as they occur by neans of details and notes. The as-built nmarked
prints will be jointly inspected for accuracy and conpl eteness by the
Contracting Oficer's representative and a responsible representative of
the Construction Contractor prior to subm ssion of each nonthly pay
estimate. The drawi ngs shall show the follow ng information, but not be
[imted thereto:

1.8.1.1 Fi nal Revi si ons

VWen final revisions have been conpl eted, each drawi ng shall be lettered
or stanmped with the words "RECORD DRAW NG AS-BUI LT" foll owed by the name of
the General Contractor in letters at |least 3/16" high

1.8.2 DRAW NG PREPARATI ON

Upon approval of the as-built prints submitted, the Contractor will be
furni shed the original set of contract drawings with all anendments

i ncorporated. These drawi ngs shall be nodified as may be necessary to
correctly show all the features of the project as it has been constructed
by bringing the contract set into agreenent with the approved as-built
prints, addi ng such additional drawi ngs as may be necessary. These

drawi ngs are part of the permanent records of this project and the
Contractor shall be responsible for the protection and safety thereof unti
returned to the Contracting Officer. Any draw ngs damaged or |ost by the

SECTI ON 01010 Page 14



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

Contractor shall be satisfactorily replaced by the Contractor at his
expense.
PART 2 PRODUCT -- NOT APPLI CABLE
PART 3 EXECUTI ON -- NOT APPL| CABLE
ATTACHMENTS
Form 1153
Checkl i st

Si gnat ur e- Bl ks

-- End of Section --
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RISK ASSESSMENT FOR
EXCAVATION AND OTHER WORK IN THE VICINITY OF UTILITIES

PROJECT NAME:

CONTRACT NUMBER:

PROJECT INSTALLATION AND LOCATION:
PROPOSED EXCAVATION START DATE:

1. [ ESTABLISH EXCAVATION DETAILS AND DRAWINGS (check when completed)
2. [ PROPOSED EXCAVATION AREA MARKED (“white lining”) (check when completed)

3. [ CONTACT APPROPRIATE ONE-CALL SERVICE FOR PUBLIC UTILITIES:
MD: Miss Utility 1-800-257-7777 N'Y : New York City - Long Island One Call Center 1-800-272-4480
N. VA: Miss Utility 1-800-552-7777 PA: Pennsylvania One-Call System Incorporated 1-800-242-1776
VA: Miss Utility of VA 1-800-552-7001 DC: Miss Utility 1-800-257-7777
ONE-CALL NATIONAL REFERRAL CENTER: 1-888-258-0808

[[J] CONTACT INSTALLATION/OWNERS OF ALL PRIVATELY OWNED UTILITIES (NON ONE-CALL
MEMBERS)

4. [ DATE UTILITIES MARKED AND METHOD OF MARKING
ONE-CALL LOCATORS
OTHER LOCATORS

5. [J CONTACT APPROPRIATE DPW REPRESENTATIVES AND COMPLY WITH INSTALLATION PERMIT
REQUIREMENTS:

6. [ UTILITIES IDENTIFIED ON-SITE:
] NONE [J ELECTRIC [] GAS [] WATER [] TELEPHONE [] CATV [] SEWER [] OTHER

7. [ LEVEL OF RISK: (Based upon personnel safety and consequences of utility outages.)
[] SEVERE: Excavation required within the immediate vicinity (<2-ft) of a MARKED utility.
] MODERATE: Excav. required outside the immediate vicinity (> 2-ft) of MARKED utility.
] MINIMAL: Excavation required in an area with NO utilities.

8. []EXISTING FACILITIES/UTILITIES IN VICINITY:
] NON-CRITICAL [] MISSION CRITICAL [] HIGH-PROFILE [] CEREMONIAL
] OTHER
] CONSEQUENCES IF EXISTING UTILITIES ARE DAMAGED/DISRUPTED

9. [ ENGINEERING CONTROLS REQUIRED:
] NONE [] HAND EXCAVATE TO LOCATE UTILITY [] EXCAVATE WITH DUE CARE
] OTHER

10. [[] ADMINISTRATIVE CONTROLS REQUIRED:
[7] Notification of Contracting Officer's Representative, NOTIFIED on:
1 Notification of Installation/DPW Representative, NOTIFIED on:

11. [J EMERGENCY NOTIFICATION AT INSTALLATION: POC & PHONE NUMBER

THE INFORMATION NOTED ABOVE IS ACCURATE AND THE WORK IS READY TO PROCEED
SIGNED and DATE CQC MANAGER

12. [] ON-SITE GOVERNMENT REP. RECOMMENDATION FOR APPROVAL TO EXCAVATE:
[ YES [ NO SIGNATURE AND DATE:
Comments:

13. [[] AREA ENGINEER APPROVAL TO EXCAVATE:
[JAPPROVED []DENIED SIGNATURE AND DATE:
Comments:

14. [] CHIEF, DIVISION APPROVAL TO EXCAVATE:
[CJAPPROVED []DENIED SIGNATURE AND DATE:
Comments:
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SECTI ON 01070

CUTTI NG PATCHI NG AND REPAI RI NG

PART 1  GENERAL
1.1 Descri ption

This section pertains to the provision of all cutting, renoving, replacing,
patching, repairing, restoration, refinishing and sinlar type work as
necessary to existing work scheduled to remain and to new work required to
be cut or uncovered. Al existing facilities and/or surfaces damaged as a
result of the construction activities shall be restored to a condition
equivalent to that prior to the start of work, except where otherw se shown
or specified.

1.2 Wor k Executi on

Ext ent of work includes uncovering work to provide for installation of
ill-timed work, renoval and replacement of defective work or work that
does not conformto the contract documents, installation of new work to be
installed in existing construction, and as necessary to nake several parts
fit.

PART 2 PRODUCTS
2.1 VATERI ALS

Materials for replacenent, repairing, patching, restoration, and simlar
type work shall conformto applicable sections of the specifications for
new materials or work. Where existing materials and/or installations are
not covered by the specifications, such materials shall match existing.

Al excess naterials resulting fromcutting and renoval work shall be
renoved fromthe job site

PART 3 EXECUTI ON

3.1 | NSPECTI ON AND PREPARATI ON

3.1.1 I nspection of Conditions of Work
I nspect all existing conditions of work, for possible nmovenent or danage
during cutting or uncovering procedures. After uncovering work, inspect
conditions affecting installation of new products. Do not proceed with any

further cutting, patching or repairing work if defects are observed; or if
any unsafe condition exists.

3.1.2 Preparation of the Wrk Site
Prior to cutting or uncovering work, provide all shoring, bracing and
supports as required to maintain the structural integrity of the project.

Prior to restoration work, properly prepare existing surfaces to receive
new materials such as to provide a proper bond or joining.
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3.2 CUTTI NG AND DRI LLI NG

Contractor shall do all cutting and drilling of existing walls,

partitions, ceilings, floors, etc., as necessary for installation of the
new work as shown, including cutting of holes and ot her openings for new
nmechani cal and el ectrical work. Cutting shall be performed by hand or
smal | power tools; holes and slots cut neat and to size required, wth

m ni mum di sturbance of adjacent work; cut holes in concrete slabs for pipes
and conduit with core drills of proper sizes. Openings shall be covered
temporarily when not in use and patched as soon as work is installed.

3.3 PATCH NG AND REPAI RS
3.3.1 Per f ormance of Work

Exi sting work shall be cut, altered, renoved, tenporarily renoved and
repl aced, or relocated as required for the perfornmance of the work
required. Work remmining in place that is damaged or defaced by
reason of alteration or denolition shall be restored to a condition
equivalent to that prior to the start of work. Contractor shall be
responsi ble for coordinating all patching and repairing involving the
various trades, whether or not specifically nentioned under the respective
secti ons.

3.3.2 Al terations

VWere alterations or renoval s exposes damaged or unfinished surfaces or
materials, such surfaces or materials shall be refinished or replaced as
necessary to nake continuous areas uniform \Were new work by any trade
occurs in an existing finished area the entire wall or ceiling surface in
whi ch such work occurs shall be refinished. Were such new work occurs in
an existing unfinished area, the work shall be done to render the new work
i nconspi cuous.

3.3.3 Uility Renoval
Where utilities are renoved, relocated, or abandoned, they shall be capped,
and working installation as required. Resulting holes and damaged

surfaces shall be properly patched to match adjacent undisturbed surfaces
or prepared to receive new finish as applicable.

3.3.4 Restoration of Existing Surfaces
Al surfaces affected by patching and repairing work shall be restored to
mat ch exi sting adjacent surfaces. Repainting of affected areas or surfaces
shall match col or and shade of existing painted surfaces.

3.4 MEASUREMENT AND PAYMENT
No separate neasurenent and paynent will be nade for the work perforned in
this Section 01070, CUTTING PATCH NG & REPAI RI NG specified herein, and al
costs in connection therewith shall be considered a subsidiary obligation
of the Contractor, and shall be included in the overall cost of the work.

-- End of Section --
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SECTI ON 01200

WARRANTY REQUI REMENT

PART 1 GENERAL
1.1 WARRANTY OF CONSTRUCTI ON

The Contractor shall warranty all materials and workmanship in accordance
with Contract C ause (FAR 52.246-21), "WARRANTY OF CONSTRUCTI ON'

1.2 MANUFACTURER S WARRANTY:

The Contractor shall provide manufacturer's warranties, when avail able, on
al | equi pnent except for control equipnent for one year starting fromthe

day of facility acceptance by the Governnment. The controls and contro

rel ated equi pnent shall be warranted for a period of five years fromfina
acceptance. Any warranty offered by the manufacturer for periods greater

than one year or required by other sections of the specifications shal

al so be provided.

1.3 WARRANTY PAYMENT

Warranty work is a subsidiary portion of the contract work, and has a val ue
to the Governnent of $10,000. The Contractor wil1l assign a value of that
amount in the breakdown for progress payments nentioned in the Contract

Cl ause (FAR 52.232-5) "Paynents Under Fixed-Price Construction". |If the
Contractor fails to respond to warranty itens as provided in paragraph
CONTRACTOR S RESPONSE TO WARRANTY SERVI CE REQUI REMENTS bel ow, the
Government may el ect to acquire warranty repairs through other sources and,
if so, shall backcharge the Contractor for the cost of such repairs. Such
backcharges shall be acconplished under the Contract C ause (FAR 52.243-4)
"CHANGES" of the contract through a credit nodification(s).

1.4 PERFORVMANCE BOND:

The Contractor's Performance Bond will remain effective throughout the
construction warranty period and warranty extensions.

1.4.1 Failure to Conmence

In the event the Contractor or his designated representative(s) fail to
conmence and diligently pursue any work required under this clause, and in
a manner pursuant to the requirements thereof, the Contracting O ficer

shal |l have the right to demand that said work be performed under the

Perf ormance Bond by nmaking witten notice on the surety. |If the surety
fails or refuses to performthe obligation it assumed under the Performance
Bond, the Contracting O ficer shall have the work performed by others, and
after conpletion of the work, may demand rei nbursenment of any or al
expenses incurred by the Governnent while performng the work, including,
but not Iimted to adnm nistrative expenses.

1.5 PRE- WARRANTY CONFERENCE

Prior to contract conpletion and at a time designated by the Contracting
Oficer, the Contractor shall neet with the Contracting Oficer to devel op
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a nmutual understanding with respect to the requirenents of this

speci fication. Conmunication procedures for Contractor notification of
warranty defects, priorities with respect to the type of defect, reasonable
time required for Contractor response, and other details deemed necessary
by the Contracting Oficer for the execution of the construction warranty
shal |l be reviewed at this nmeeting. The Contractor shall provide nanes,
addresses, and tel ephone nunbers of all subcontractors, equipnent
suppliers, or nanufacturers with specific designation of their area of
responsibilities if they are to be contacted directly on warranty
corrections. This point of contact will be located within the |oca
service area of the warranted construction, will be continuously avail abl e,
and will be responsive to Government inquiry on warranty work action and
status. Mnutes of the neeting will be prepared by the Governnent and
signed by both, the Contractor and the Contracting O ficer. The mnutes
shal | become part of the contract file.

1.6 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 04 Sanpl es
Sanpl e Tags.

To identify the warranty for all Contractor and Government furnished
equi pnment which the Contractor installs.

1.7  ADDI Tl ONAL REQUI REMENTS
1.7.1 Equi prent Warranty ldentification Tags:

The Contractor shall provide warranty identification tags on all Contractor
and Governnment furni shed equi pnent which he has install ed.

1.7.1.1 Format and Size for Tags

The tags shall be simlar in format and size to the exhibits provided by
this specification, they shall be suitable for interior and exterior

| ocations, resistant to solvents, abrasion, and to fadi ng caused by
sunlight, precipitation. etc. These tags shall have a permanent
pressure-sensitive adhesive back, and they shall be installed in a position
that is easily (or nost easily) noticeable. Contractor furnished equi prent
that has differing warranties on its conponents will have each component

t agged.

1.7.1.2 Sanpl e Tags

Sanpl e tags shall be filled out representative of how the Contractor wll
conplete all other tags. These tags shall be subnmitted to the CGovernnent.
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1.7.1.3 Tags for Warranted Equi pnent:

The tag for this equi pnent shall be simlar to the foll owi ng. Exact fornat
and size will be as approved.

EQUI PMENT WARRANTY
CONTRACTOR FURNI SHED EQUI PMENT

MFG MODEL NO. :

SERI AL NO. : CONTRACT NO. :

CONTRACTORS NAME:

CONTRACTOR WARRANTY EXPI RES:

MFG WARRANTY( | ES) EXPI RE:

EQUI PMENT WARRANTY
GOVERNMENT FURNI SHED EQUI PMENT

MFG, MODEL NO. :

SERI AL NO. : CONTRACT NO. :

DATE EQUI PMENT PLACED | N SERVI CE:

MFG WARRANTY( | ES) EXPI RES:
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1.7.1. 4 Executi on

The Contractor will conplete the required information on each tag and
install these tags on the equi pnent by the time of and as a condition of
final acceptance of the equipnent. Al tags shall be nechanically attached
to the equi pment as directed by the Contracting Oficer

1.7.1.5 Equi prent Warranty Tag Repl acement .

The contractor shall provide new tags on repaired or replaced equi pnent
during the warranty period. The tag shall be identical to the origina

tag, except that the Contractor's warranty expiration date shall be updated
to show the correct warranty experation date.

1.8 CONTRACTOR S RESPONSE TO WARRANTY SERVI CE REQUI REMENTS
1.8.1 Notification to Warranty Service Requirenents

Following oral or witten notification by authorized representative of the
installation designated in witing by the Contracting Oficer, the
Contractor shall respond to warranty service requirenments in accordance
with the "Warranty Service Priority List" and the three categories of
priorities |listed bel ow.

1.8.1.1 Categories of Priorities
a. First Priority Code 1: Performon site inspection to evaluate
situation, determ ne course of action, initiate work within 24
hours and work continuously to conpletion or relief.
b. Second Priority Code 2: Performon site inspection to evaluate
situation, determ ne course of action, initiate work within 48
hours and work continuously to conpletion or relief.

C. Third Priority Code 3: Al other work to be initiated within 5
wor k days end work continuously to conpletion or relief.

1.8.1.2 Warranty Service Priority List
Code 1
Gate control system

Power failure.
c. Security systemincluding lighting.

co

1.8.2 Availability of Required Parts

Shoul d parts be required to conplete the work and the parts are not

i medi ately avail able the Contractor shall have a maxi num of 12 hours after
arrival at the job site to provide authorized representative of the
installation with firmwitten plan for energency alternatives and
tenmporary repairs for Government participation with the Contractor to
provi de emergency relief until the required parts are available on site for
the Contractor to perform permanent warranty repair. The Contractors plan
shall include a firmdate and tine that the required parts shall be
available on site to conplete the permanent warranty repair
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PART 2 PRCDUCTS - NOT APPLI CABLE
PART 3 EXECUTI ON - NOT APPLI CABLE

-- End of Section --
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SECTI ON 01330

SUBM TTAL PROCEDURES

PART 1 GENERAL
1.1 SUBM TTAL | DENTI FI CATI ON ( SD)
Submittals required are identified by SD nunbers and titles as follows:
SD-01 Preconstruction Submttals
SD- 02 Shop Drawi ngs
SD- 03 Product Data
SD- 05 Design Data
SD- 06 Test Reports
SD-07 Certificates
SD- 08 Manufacturer's Instructions
SD-10 Operation and Mai ntenance Data
SD-11 Cl oseout Submittals
1.2 SUBM TTAL CLASSI FI CATI ON
Submittals are classified as foll ows:
1.2.1 CGover nment Approved
CGovernment approval is required for extensions of design, critica
mat eri al s, deviations, equipnent whose conpatibility with the entire system
nmust be checked, and other items as designated by the Contracting O ficer
Wthin the terms of the Contract C ause entitled "Specifications and
Drawi ngs for Construction,"” they are considered to be "shop draw ngs."
1.2.2 Information Only
Al submittals not requiring Government approval will be for information
only. They are not considered to be "shop drawi ngs" within the terns of
the Contract Cl ause referred to above.

1.3  APPROVED SUBM TTALS

The Contracting Oficer's approval of submittals shall not be construed as

a conplete check, but will indicate only that the general method of
construction, materials, detailing and other information are satisfactory.
Approval will not relieve the Contractor of the responsibility for any

error which nay exist, as the Contractor under the Contractor Quality
Control (CQC) requirements of this contract is responsible for verifying
the actual field conditions, avail able space, exact dinensions of new

equi prent, the design of adequate connections and nmounting details, and the
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sati sfactory construction and operation of all work. After submittals have
been approved by the Contracting Officer, no resubmttal for the purpose of
substituting materials or equi pment will be considered unl ess acconpani ed
by an expl anation of why a substitution is necessary.

1.4 DI SAPPROVED SUBM TTALS

The Contractor shall make all corrections required by the Contracting
Oficer and pronptly furnish a corrected subnittal in the formand nunber
of copies specified for the initial submittal. |If the Contractor considers
any correction indicated on the submittals to constitute a change to the
contract, a notice in accordance with the Contract C ause "Changes" shal

be given pronptly to the Contracting O ficer.

1.5 W THHOLDI NG OF PAYMENT

Payment for materials incorporated in the work will not be made if required
approval s have not been obt ai ned.

1.6 GENERAL

The Contractor shall make submittals as required by the specifications.
The Contracting O ficer may request submittals in addition to those
speci fi ed when deenmed necessary to adequately describe the work covered in
the respective sections. Units of weights and neasures used on al
submttals shall be the same as those used in the contract draw ngs. Each
subm ttal shall be conplete and in sufficient detail to allow ready

determ nati on of conpliance with contract requirenents. Prior to
submittal, all itenms shall be checked and approved by the Contractor's
Quality Control (CQC) System Manager and each item shall be stanped,
signed, and dated by the CQC System Manager indicating action taken
Proposed devi ations fromthe contract requirenents shall be clearly
identified. Submittals shall include itens such as: Contractor's,

manuf acturer's, or fabricator's draw ngs; descriptive literature including
(but not limted to) catal og cuts, diagrans, operating charts or curves;
test reports; test cylinders; sanples; O&M nanuals (including parts list);
certifications; warranties; and other such required subnmttals. Submttals
requi ri ng Government approval shall be schedul ed and nade prior to the
acquisition of the material or equi pnent covered thereby. Sanples
remai ni ng upon conpl etion of the work shall be picked up and di sposed of in
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in
conpliance with existing | aws and regul ati ons.

1.7 SUBM TTAL REG STER

At the end of this section is a submittal register showi ng itenms of

equi prent and materials for which submittals are required by the
specifications; this list may not be all inclusive and additiona
submttals may be required. The Government will provide the initia
submittal register in electronic format. Thereafter, the Contractor shal
maintain a conplete list of all submittals, including conmpletion of al
data colums. Dates on which subnmittals are received and returned by the
Government will be included in its export file to the Contractor. The
Contractor shall track all subnittals.

1.8 SCHEDULI NG

Submittals covering conponent itens formng a systemor itens that are
interrelated shall be scheduled to be coordinated and subnmitted

SECTI ON 01330 Page 2



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

concurrently. Certifications to be submtted with the pertinent draw ngs
shal |l be so schedul ed. Adequate tine a m nimum of 14 cal endar days
exclusive of mailing tinme shall be allowed and shown on the register for
revi ew and approval. No delay damages or tine extensions will be all owed
for tine lost in late submittals. Submittals which do not clearly identify
t he products/accessories planned to be used under this contract shall be
returned without any action

1.9 TRANSM TTAL FORM ( ENG FORM 4025)

The sanple transmittal form (ENG Form 4025) attached to this section shal
be used for submtting both Governnent approved and information only
submittals in accordance with the instructions on the reverse side of the
form These forms will be furnished to the Contractor. This formshall be
properly completed by filling out all the headi ng bl ank spaces and
identifying each itemsubmitted. Special care shall be exercised to ensure
proper listing of the specification paragraph and/or sheet number of the
contract drawi ngs pertinent to the data submtted for each item

1.10 SUBM TTAL PROCEDURES
Subnmittals shall be nade as foll ows:
1.10.1 Pr ocedur es

Send a mini mum of six copies of each submittal to the Corps of Engi neers at
Baltinore District.

1.10.2 Devi ati ons

For submittals which include proposed deviations requested by the
Contractor, the colum "variation" of ENG Form 4025 shall be checked. The
Contractor shall set forth in witing the reason for any devi ati ons and
annot ate such deviations on the submittal. The Governnent reserves the
right to rescind i nadvertent approval of submttals containing unnoted
devi ati ons.

1.11 CONTROL OF SUBM TTALS
The Contractor shall carefully control his procurement operations to ensure
t hat each individual submittal is made on or before the Contractor
schedul ed submittal date shown on the approved "Subnittal Register."

1.12 GOVERNMENT APPROVED SUBM TTALS

Upon conpl etion of review of submittals requiring Government approval, the

submittals will be identified as having received approval by being so
stanped and dated. Three copies of the subnittal will be retained by the
Contracting O ficer and three copies of the submttal will be returned to

t he Contractor.
1.13 | NFORVATI ON ONLY SUBM TTALS

Normal |y submittals for information only will not be returned. Approval of
the Contracting Officer is not required on infornmation only submttals.

The Governnent reserves the right to require the Contractor to resubmt any
itemfound not to conply with the contract. This does not relieve the
Contractor fromthe obligation to furnish material conformng to the plans
and specifications; will not prevent the Contracting O ficer fromrequiring
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renoval and replacenent of nonconform ng material incorporated in the work;
and does not relieve the Contractor of the requirement to furnish sanples
for testing by the Governnent |aboratory or for check testing by the
CGovernment in those instances where the technical specifications so

prescri be.

1.14 STAVPS

Stanps used by the Contractor on the submittal data to certify that the
submittal meets contract requirenents shall be sinmilar to the follow ng:
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CONTRACTOR

(Fi rm Nane)

Approved

Approved with corrections as noted on submittal data and/or
attached sheets(s).

SI GNATURE

TI TLE:

DATE

-- End of Section --
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GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

SECTI ON 01420

SOURCES FOR REFERENCE PUBLI CATI ONS

PART 1 GENERAL
1.1 REFERENCES

Various publications are referenced in other sections of the specifications
to establish requirenments for the work. These references are identified in
each section by docunent nunber, date and title. The docurment nunber used
inthe citation is the nunber assigned by the standards producing

organi zation, (e.g. ASTM B 564 Nickel Alloy Forgings). However, when the
st andards produci ng organi zati on has not assigned a nunmber to a document,
an identifying nunber has been assigned for reference purposes.

1.2 ORDERI NG | NFORVATI ON

The addresses of the standards publishing organizati ons whose docunents are
referenced in other sections of these specifications are |isted bel ow, and
if the source of the publications is different fromthe address of the
sponsoring organi zation, that information is also provided. Docunents
listed in the specifications with nunbers which were not assigned by the

st andards produci ng organi zati on should be ordered fromthe source by title
rat her than by number.

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

4301 North Fairfax Dr., Suite 425
ATTN:  Pubs Dept.

Arlington, VA 22203

Ph:  703-524-8800

Fax: 703-528-3816

E-mail: ari@ri.org
Internet: ww. ari.org
ACK 6/ 00
LOK 6/00

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

30 W University Dr.

Arlington Heights, IL 60004-1893
Ph: 847-394- 0150

Fax: 847-253-0088

Internet: ww. anta. org

ACK 6/ 00

LOK 6/ 00

AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

One East Wacker Dr., Suite 3100
Chi cago, IL 60601-2001

Ph: 312-670-2400

Publ i cati ons: 800-644- 2400

Fax: 312-670-5403

Internet: www. aisc.org

SECTI ON 01420 Page 1
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ACK 6/ 00
LOK 6/ 00

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

11 West 42nd St

New York, NY 10036

Ph:  212-642-4900

Fax: 212-398-0023

Internet: www. ansi.org/

Not e: Documents beginning with the letter "S" can be ordered from
Acoustical Society of Anmerica
P. O Box 1020

Swei ckl ey, PA 15143-9998

Ph: 412-741-1979

Fax: 412-741-0609

Internet: asa.aip.org

ACK 6/ 00

LOK 6/00

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

100 Barr Harbor Drive

West Conshohocken, PA 19428-2959
Ph: 610-832-9585

Fax: 610-832-9555

Internet: www. astmorg

ACK 6/ 00

LOK 6/00

NOTE: The annual ASTM Book of Standards (66 Vol) is
avail abl e for $3500.00. Prices of individual standards vary.

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

1791 Tullie Cir., NE

Atlanta, GA 30329

Ph: 800-527-4723 or 404-636-8400
Fax: 404-321-5478

Internet: http://ww.ashrae.org
ACK 6/ 00

LOK 6/ 00

AVERI CAN VELDI NG SOCI ETY ( AWS)

550 N. W LeJeune Road

Mam , FL 33126

Ph:  800-443-9353 - 305-443-9353
Fax: 305-443- 7559

Internet: http://ww. amiel d. org
ACK 6/ 00

LOK 6/ 00

ASME | NTERNATI ONAL ( ASME)

Three Park Avenue
New Yor k, NY 10016-5990

SECTI ON 01420 Page 2
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Ph: 212-591-7722

Fax: 212-591-7674
Internet: www. asne.org
ACK 8/ 00

LOK 6/ 00

ELECTRONI C | NDUSTRI ES ALLI ANCE (EI A)

2500 W son Bl vd.
Arlington, VA 22201-3834
Ph:  703-907- 7500

Fax: 703-907-7501
Internet: www. eia.org
ACK 8/ 00

LOK 6/ 00

| BM CORPORATI ON (1 BM

Publ i cati ons

P. 0. Box 29570

Ral ei gh, NC 27626-0570

Ph: 800-879-2755, Option 1

Fax: 800-445-9269

Internet: www. elink.ibmink.ibmconi pbl/pbl
ACK 8/ 00

LOK 6/00

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

445 Hoes Ln, P. O Box 1331

Pi scat away, NJ 08855-1331

Ph: 732-981-0060 OR 800-701-4333
Fax: 732-981-9667

Internet: ww.ieee.org

E-mail: custoner.service@eee.org
ACK 8/00

LOK 6/00

| NSULATED CABLE ENG NEERS ASSCOCI ATI ON (| CEA)

P. O. Box 440

South Yarnmouth, MA 02664

Ph: 508-394-4424

Fax: 508-394-1194

E-mail : I nternet: ww. icea. net
ACK 8/ 00

LOK 6/ 00

| NTERNATI ONAL TELECOVMUNI CATI ON UNI ON (I TU)

Order from

U S. Dept of Conmerce

Nati onal Technical |Information Service

5285 Port Royal Road.

Springfield, VA 22161

Ph:  703605- 6040

FAX: 703- 605- 6887

Internet: ww. ntis.gov

For docunments not avail from Dept of Conmerce:

SECTI ON 01420 Page 3
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E-Mail: sales@tu.ch
Fax: 41.22.730.5194
Internet: www.itu.org
ACK 8/ 00
LOK 6/00

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

127 Park St., NE

Vi enna, VA 22180-4602
Ph: 703-281-6613

Fax: 703-281-6671
Internet: www. mss-hg. com
e-mail: info@ss-hg.com
ACK 8/00

LOK 6/00

M DWEST | NSULATI ON CONTRACTORS ASSOCI ATI ON (M CA)

2017 So. 139th Cir.

Omaha, NE 68144

Ph: 402-342-3463

Fax: 402-330-9702

Internet: www. m cainsul ation.org
e-mail: info@n cainsulation.org
ACK 8/ 00

LOK 6/00

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

1300 N. 17th St., Suite 1847
Rosslyn, VA 22209

Ph: 703-841-3200

Fax: 703-841-3300

Internet: http//ww. nema. org/
ACK 8/ 00

LOK 6/ 00

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

1 Batterymarch Park

P. 0. Box 9101

Quincy, MA 02269-9101

Ph: 617-770-3000

Fax: 617-770-0700

Internet: ww. nfpa.org

NOTE: The conplete set of 1997 NFPA National Fire Codes (13 Vol.)
is available for $835.00.

ACK 8/ 00

LOK 8/ 00

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS NATI ONAL ASSOCI ATI ON
( SMACNA)

4201 Lafayette Center Dr.,
Chantilly, VA 20151-1209
Ph: 703-803-2980

Fax: 703-803-3732

SECTI ON 01420 Page 4



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

Internet: http://ww.smacna. org
e-mail: info@macna. org

ACK 8/ 00

LOK 6/00

UNDERWRI TERS LABORATORI ES (UL)

333 Pfingsten Rd.

Nort hbrook, |IL 60062-2096
Ph: 847-272-8800

Fax: 847-272-8129

Internet: http://ww.ul.conf
e-mail: northbrook@is. ul.com
ACK 8/ 00

LOK 6/00

Note: First price is for the standard only. Second price is for
t he standard including the Revision Subscription Service.

-- End of Section --

SECTI ON 01420 Page 5
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SECTI ON 05120

STRUCTURAL STEEL

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the

basi ¢ designation only.

AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC FCD (1995a) Quality Certification Program
Descri ption

Al SC 316 (1989) ASD Manual of Steel Construction

Al SC 317 (1992; Errata 1994) Connections

Al SC 326 (2002) Detailing for Steel Construction

Al SC 303 (2000) Steel Buildings and Bridges

Al SC 348 (2000) Structural Joints Using ASTM A325
or A490 Bolts

Al SC 335 (1989) Structural Steel Buildings
Al l owabl e Stress Design and Plastic Design

Al SC S340 (1992) Metric Properties of Structural
Shapes wi th Di nmensi ons According to ASTM
ABM

ASME | NTERNATI ONAL ( ASME)

ASME B46. 1 (2002) Surface Texture, (Surface
Roughness, Wavi ness, and Lay)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 6/ A 6M (2003) Ceneral Requirements for Rolled
Structural Steel Bars, Plates, Shapes, and
Sheet Piling

ASTM A 36/ A 36M (2002) Carbon Structural Steel

ASTM A 53 (2002) Pipe, Steel, Black and Hot-Di pped,

Zi nc- Coat ed W&l ded and Seanl ess

ASTM A 123/ A 123M (2002) Zinc (Hot-Di p Gal vani zed) Coati ngs
on lron and Steel Products

ASTM A 143 (2003) Saf eguardi ng Agai nst Enbrittl enment
of Hot-Di p Gal vani zed Structural Steel

SECTI ON 05120 Page 1
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Products and Procedure for Detecting
Enmbrittl ement

ASTM A 153/ A 153M (2003) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e

ASTM A 325 (2002) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M nimum Tensile
Strength

ASTM A 490 (2002) Heat-Treated Steel Structural
Bolts, 150 ksi M ninmum Tensile Strength

ASTM A 563 (2000) Carbon and Alloy Steel Nuts

ASTM A 572/ A 572M (2003) High-Strength Low Al l oy

Col unbi um Vanadi um of Structural Steel

ASTM A 780 (2001) Repair of Danmmged and Uncoated
Areas of Hot-Di p Gal vani zed Coati ngs

ASTM C 827 (2001; Rev A) Change in Height at Early
Ages of Cylindrical Specimens from
Cementitious Mxtures

ASTM C 1107 (2002) Packaged Dry, Hydraulic-Cenent
Grout (Nonshri nk)

ASTM F 436 (2002) Hardened Steel Washers
AMERI CAN VELDI NG SOCI ETY ( AW5)

AVS A2. 4 (1998) Standard Synbols for Welding,
Brazi ng and Nondestructive Exam nation

AWS D1.1/D1. 1M (2002) Structural Wl ding Code - Steel
1.2  SYSTEM DESCRI PTI ON

Provide the structural steel system including galvanizing, conplete and
ready for use. Structural steel systems including design, materials,
installation, worknmanship, fabrication, assenbly, erection, inspection,
quality control, and testing shall be provided in accordance with Al SC 316
and Al SC 317 except as nodified in this contract.

1.3 MCDI FI CATI ONS TO REFERENCES

Al SC 335, AISC 303, AISC 348, and Al SC S340, except as nodified in this
section, shall be considered a part of Al SC 316 and Al SC 317 and are
referred to in this section as Al SC 316 and Al SC 317.

1.4 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Government. The followi ng shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SECTI ON 05120 Page 2
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1

SD- 02 Shop Drawi ngs
Erection Plan, including description of tenporary supports; G
Fabrication draw ngs including description of connections; G
SD- 06 Test Reports
Bolts, nuts, and washers; G
Supply the certified manufacturer's m |l reports which clearly
show t he applicabl e ASTM nmechani cal and cheni cal requirenents
together with the actual test results for the supplied fasteners; G
SD-07 Certificates
Steel; G
Bolts, nuts, and washers; G
Wl di ng el ectrodes and rods; G
Nonshrink grout; G
Gl vani zing; G
Al SC Quality Certification; G
Wel di ng procedures and qualifications; G
Slide bearings; G
5 Al SC QUALI TY CERTI FI CATI ON

Work shall be fabricated in an AISC certified Category Shd fabrication
pl ant .

.6 QUALI TY ASSURANCE

.6.1 Drawi ng Requi renents

Submit fabrication drawi ngs for approval prior to fabrication. Prepare in
accordance with Al SC 326, AISC 316 and Al SC 317. Drawi ngs shall not be
reproductions of contract drawings. |Include conplete information for the
fabrication and erection of the structure's components, including the

| ocation, type, and size of bolts, welds, menber sizes and | engths,
connection details, blocks, copes, and cuts. Use AW A2.4 standard wel di ng
synbol s.

.6.2 Certifications

.6.2.1 Erection Pl an

Submit for record purposes. Indicate the sequence of erection, tenporary
shoring and bracing, and a detail ed sequence of wel ding, including each
wel di ng procedure required.

SECTI ON 05120 Page 3
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1.

6.2.2 Wel di ng Procedures and Qualifications

Prior to welding, subnmit certification for each wel der stating the type of
wel di ng and positions qualified for, the code and procedure qualified
under, date qualified, and the firmand individual certifying the
qualification tests. |If the qualification date of the welding operator is
nore than one-year old, the welding operator's qualification certificate
shal | be accompanied by a current certificate by the welder attesting to
the fact that he has been engaged in wel ding since the date of
certification, with no break in welding service greater than 6 nonths.

PART 2 PRODUCTS

2.

2.

1  STEEL
1.1 Structural Steel (Angles and Pl ates)

ASTM A 36/ A 36M

1.2 Hi gh-Strength Structural Stee

.1.2.1 Low Al'l oy Steel (Wde Fl ange)

ASTM A992.

.1.2.2 Low Al |l oy Steel (Channels)

ASTM A 572/ A 572M Grade 50.

. 1.3 St eel Pipe

ASTM A 53, Type E or S, Grade B, weight class STD (Standard).

.2 BOLTS, NUTS, AND WASHERS

Provide the follow ng unl ess indicated otherw se.

2.1 Structural Steel, Steel Pipe

.2.1.1 Bol ts

ASTM A 325, Type 1. The bolt heads and the nuts of the supplied fasteners
nmust be marked with the manufacturer's identification mark, the strength
grade and type specified by ASTM specificati ons.

.2.1.2 Nut s

ASTM A 563, Grade and Style for applicable ASTM bolt standard reconmended.

.2.1.3 Washers

ASTM F 436 washers for ASTM A 325 and ASTM A 490 bol ts.

. 2.2 Hi gh-Strength Structural Steel and Structural Steel Tubing

.2.2.1 Bolts

ASTM A 325, Type 1.

SECTI ON 05120 Page 4
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2.

2.2.2 Nut s

ASTM A 563, Grade and Style as specified in the applicable ASTM bolt
st andar d.

.2.2.3 Washers

ASTM F 436, plain carbon steel

.3 STRUCTURAL STEEL ACCESSORI ES

. 3.1 Wel di ng El ectrodes and Rods

AWS D1.1/D1. 1M

.3.2 Nonshri nk Grout

ASTM C 1107, with no ASTM C 827 shri nkage.

.3.3 Sl i de Beari ngs

Sel f-1ubricating bearing el ements consisting of 100% virgin

pol ytetrafl uoroet hyl ene pol yner and rei nforcing aggregates prebonded to
carbon steel backing. The principal constituent of the aggregate shall be
ground glass fibers. The coefficient of static friction of the material to
itself shall be .06 frominitial installation and shall not deform nore
than . 002" under allowable static |oad. The bond between the material and
the steel shall be heat cured, high tenperature epoxy capabl e of

t enperatures of -320°F to +400°F.

.4 GALVANI ZI NG

ASTM A 123/ A 123M or ASTM A 153/ A 153M as applicable, unless specified
ot herwi se gal vani ze after fabrication where practicabl e.

.5 FABRI CATI ON

.5.1 Mar ki ngs

Prior to erection, menbers shall be identified by a painted erection mark.
Connecting parts assenbled in the shop for reaming holes in field
connections shall be match marked with scratch and notch marks. Do not

| ocate erection markings on areas to be wel ded or on surfaces of weathering
steels that will be exposed in the conpleted structure. Do not |ocate

mat ch markings in areas that will decrease nmenber strength or cause stress
concentrations. Affix enbossed tags to hot-di pped gal vani zed nenbers.

.5.2 Surface Finishes

ASME B46. 1 naxi mum surface roughness of 125 for pin, pinholes, and sliding
beari ngs, unless indicated otherw se.

PART 3 EXECUTI ON

3.

1 FABRI CATI ON
Fabrication shall be in accordance with the applicable provisions of Al SC

316. Fabrication and assenbly shall be done in the shop to the greatest
extent possible. The fabricating plant shall be certified under the Al SC

SECTI ON 05120 Page 5
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FCD for Category b structural steelwork. Conpression joints depending on
contact bearing shall have a surface roughness not in excess of 500 mcro
i nches as determ ned by ASVME B46.1, and ends shall be square within the
tol erances for mlled ends specified in ASTM A 6/ A 6M

3.2 ERECTI ON

a. FErection of structural steel, except as indicated in itemb.
bel ow, shall be in accordance with the applicable provisions of
Al SC 316. FErection plan shall be reviewed, stanped and seal ed by
a licensed structural engineer.

b. Provide for drainage in structural steel. After final positioning
of steel nenmbers, provide full bearing under base plates and
bearing pl ates using nonshrink grout. Place nonshrink grout in
accordance with manufacturer's instructions.

3.2.1 STORAGE

Material shall be stored out of contact with the ground in such manner and
| ocation as will nmininmze deterioration

3.3 CONNECTI ONS

Buil d connections into existing work. Do not tighten anchor bolts set in
concrete with inpact torque wenches. Punch, subpunch and ream or dril
bolt and pin holes. Bolts, nuts, and washers shall be clean of dirt and
rust, and lubricated i mediately prior to installation

3.3.1 Hi gh-Strength Bolts
ASTM A 325 and ASTM A 490 bolts shall be snug tightened.
3.4 VELDI NG

AWS D1.1/D1.1M Provide AW D1.1/D1. 1M qualified wel ders, welding
operators, and tackers.

The contractor shall develop and subnmit the Wel ding Procedure

Speci fications (WPS) for all welding, including welding done using
prequalified procedures. Prequalified procedures may be subnitted for

i nformati on only; however, procedures that are not prequalified shall be
subm tted for approval

3.4.1 Renoval of Tenporary Welds, Run-Of Plates, and Backing Strips
Renoval is not required.

3.5 GALVAN ZI NG REPAI R
Provi de as indicated or specified. Galvanize after fabrication where
practicable. Repair danage to gal vani zed coatings using ASTM A 780 zinc
rich paint for galvanizing damaged by handling, transporting, cutting,
wel di ng, or bolting. Do not heat surfaces to which repair paint has been
appl i ed.

3.6 FI ELD QUALI TY CONTROL

Performfield tests, and provide |abor, equipment, and incidentals required

SECTI ON 05120 Page 6
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for testing. The COR shall be notified in witing of defective welds,
bolts, nuts, and washers within 7 worki ng days of the date of weld
i nspection.

3.6.1 \Welds
3.6.1.1 Vi sual | nspection

AWS D1.1/D1.1M  Furnish the services of AWs-certified welding inspectors
for fabrication and erection inspection and testing and verification

i nspections. Welding inspectors shall visually inspect and mark wel ds,
including fillet weld end returns.

3.6.1.2 Nondestructive Testing

AWS D1.1/D1.1M Test |l ocations shall be selected by the Contracting
Oficer. |If nmore than 25 percent of wel ds made by a wel der contain defects
identified by testing, then all welds made by that wel der shall be tested
by radi ographic or ultrasonic testing, as approved by the Contracting
Oficer. Wen all welds nade by an individual welder are required to be
tested, magnetic particle testing shall be used only in areas inaccessible
to either radiographic or ultrasonic testing. Retest defective areas after
repair.

a. Testing frequency: Provide the follow ng types and nunber of

tests:
Test Type Nunber of Tests
Dye Penetrant 25%

3.6.2 Hi gh-Strength Bolts
3.6.2.1 | nspection

I nspection procedures shall be in accordance with Al SC 348, Section 9.
Confirmand report to the COR that the naterials neet the project
specification and that they are properly stored. Confirmthat the faying
surfaces have been properly prepared before the connections are assenbl ed.
nserve the specified job site testing and calibration, and confirmthat

t he procedure to be used provides the required tension. Monitor the work
to ensure the testing procedures are routinely followed on joints that are
specified to be fully tensioned.

3.6.3 Testing for Enbrittl ement
ASTM A 143 for steel products hot-dip gal vanized after fabrication

-- End of Section --
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SECTI ON 05500

M SCELLANEOUS METAL

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123/ A 123M (2001) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 36/ A 36M (2000a) Carbon Structural Steel

ASTM A 467/ A 467M (1998) Machi ne and Coil Chain

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-Di pped,

Zi nc- Coat ed, Wel ded and Seanl ess

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 924/ A 924M (1999) Ceneral Requirements for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS D1.1/D1. 1M (2000) Structural Welding Code - Steel

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
M scel | aneous Metal Itens; G
Detail drawi ngs indicating material thickness, type, grade, and
cl ass; dinensions; and construction details. Draw ngs shall

i nclude catal og cuts, erection details, manufacturer's descriptive
data and installation instructions, and tenpl ates.

SECTI ON 05500 Page 1
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1

3 GENERAL REQUI REMENTS

The Contractor shall verify all neasurements and shall take all field
nmeasur enent s necessary before fabrication. Wlding to or on structura
steel shall be in accordance with AWs D1.1/D1.1M Itens specified to be
gal vani zed, when practicable and not indicated otherw se, shall be hot-dip
gal vani zed after fabrication. Galvanizing shall be in accordance with ASTM
A 123/ A 123M ASTM A 653/ A 653M or ASTM A 924/ A 924M as applicable.
Exposed fastenings shall be conpatible materials, shall generally match in
color and finish, and shall harnonize with the material to which fastenings
are applied. WMaterials and parts necessary to conplete each item even

t hough such work is not definitely shown or specified, shall be included.
Poor nmatching of holes for fasteners shall be cause for rejection
Fast eni ngs shall be conceal ed where practicable. Thickness of netal and
detail s of assenbly and supports shall provide strength and stiffness.
Joints exposed to the weather shall be fornmed to exclude water.

.4 DI SSI M LAR MATERI ALS

Where dissimlar netals are in contact, or where alum numis in contact
with concrete, nmortar, masonry, wet or pressure-treated wood, or absorptive
materials subject to wetting, the surfaces shall be protected with a coat
of bitum nous paint or asphalt varnish or separated with neoprene (where
not ed) .

.5 VORKMANSHI P

M scel | aneous netal work shall be well forned to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce
clean true lines and surfaces. Welding shall be continuous al ong the
entire area of contact except where tack welding is permtted. Exposed
connections of work in place shall not be tack wel ded. Exposed wel ds shal
be ground smooth. Exposed surfaces of work in place shall have a snpoth
finish, and unl ess otherw se approved, exposed riveting shall be flush.
VWere tight fits are required, joints shall be nmlled. Corner joints shal
be coped or mitered, well formed, and in true alignment. Work shall be
accurately set to established |lines and el evations and securely fastened in
place. Installation shall be in accordance w th nmanufacturer's
installation instructions and approved draw ngs, cuts, and details.

.6 ANCHORAGE

Anchorage shall be provi ded where necessary for fastening niscellaneous
netal itens securely in place.

PART 2 PRODUCTS

2.

1 FLOOR GRATI NGS AND FRAMES

Edges shall be banded with bars 1/4 inch less in height than bearing bars
for grating sizes above 3/4 inch. Banding bars shall be flush with the top
of bearing grating. Frames shall be of welded steel construction finished
to match the grating. Floor gratings and franes shall be gal vani zed after
fabrication.
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2.2 HANDRAI LS
2.2.1 Steel Handrails, Including Carbon Steel Inserts

Steel handrails, including inserts in concrete, shall be steel pipe
conformng to ASTM A 53/A 53M Railings shall be hot-dip galvanized. Pipe
collars shall be hot-dip gal vani zed st eel

a. Joint posts, rail, and corners shall be fabricated by one of the
foll owi ng et hods:

(1) Flush type rail fittings of conmercial standard, welded and
ground snooth with railing splice | ocks secured with 3/8 inch
hexagonal recessed-head setscrews.

(2) Mtered and wel ded joints by fitting post to top rail and
internediate rail to post, mitering corners, groove wel ding
joints, and grinding smooth. Railing splices shall be butted and
reinforced by a tight fitting interior sleeve not |ess than 6

i nches | ong.

b. Renovabl e sections, toe-boards, and brackets shall be provided as
i ndi cat ed.

2.3 M SCELLANEQUS

M scel | aneous pl ates and shapes for itens that do not forma part of the
structural steel framework shall be provided to conplete the work.

2.4 SAFETY CHAI NS

Saf ety chains shall be gal vani zed wel ded steel, proof coil chain tested in
accordance with ASTM A 467/ A 467M C ass CS. Safety chains shall be
straight link style, 3/16 inch diameter, mininum 12 |inks per foot and with
bolt type snap hooks on each end. Eye bolts for attachnent of chains shal
be gal vani zed 3/8 inch bolt with 3/4 inch eye, anchored as indicated.

Three chains shall be furnished for each guarded openi ng.

2.5 STEEL STAI RS

Steel stairs shall be conmplete with structural or formed channel stringers,
slip-resistant netallic treads, and necessary bolts and other fastenings as
indicated. Structural steel shall conformto ASTM A 36/ A 36M Stairs and
accessories shall be galvanized. Steel stair treads and their connection
to stringers shall be designed to withstand a uniformlive | oad of 100 psf
and a 300 I b concentrated | oad acting at any point (these |oads need not be
appl i ed simultaneously).

PART 3 EXECUTI ON

3.1  GENERAL | NSTALLATI ON REQUI REMENTS
Al items shall be installed at the |ocations shown and according to the
manuf acturer's recommendations. |Itens |isted bel ow require additiona
procedures as specified.

3.2 ATTACHVENT OF HANDRAI LS

Toeboards and brackets shall be installed where indicated. Splices, where
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required, shall be nade at expansion joints. Renovable sections shall be
installed as indicated.

3.2.1 Installation of Steel Handrails
Installation shall be as shown on structural draw ngs.
3.3 MOUNTI NG OF SAFETY CHAI NS

Saf ety chains shall be mounted as shown on structural draw ngs.

-- End of Section --
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SECTI ON 07600

FLASHI NG AND SHEET METAL

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 653/ A 653M (2001, Rev A) Steel Sheet, Zinc-Coated

(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM B 32 (2000) Sol der Metal

ASTM B 69 (2001, Rev A) Rolled Znc

ASTM B 209 (2001) Al um num and Al um num Al | oy Sheet
and Pl ate

ASTM B 221 (2000) Al um num and Al um num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

ASTM B 370 (1998) Copper Sheet and Strip for Building

Constructi on

ASTM D 41 (1994) Asphalt Priner Used in Roofing,
Danpproofing, and Wat er proofing

ASTM D 226 (1997, Rev A) Asphalt-Saturated Organic
Felt Used in Roofing and Waterproofing

ASTM D 1784 (1999, Rev A) Rigid Poly(Vinyl Chloride)
(PVC) Compounds and Chl ori nated Pol y(Vi nyl
Chl oride) (CPVC) Comnpounds

ASTM D 4586 (2000) Asphalt Roof Cement, Asbestos-Free
AMERI CAN VELDI NG SOCI ETY ( AWB)

AWS D1. 2 (1997) Structural Welding Code Al um num

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON
( SMACNA)

SMACNA Arch. Manual (1993) Architectural Sheet Metal Mnua

.2 General Requirenents

Sheet metal work shall be acconplished to form weathertight construction
wi t hout waves, warps, buckles, fastening stresses or distortion, and shal
al l ow for expansion and contraction. Cutting, fitting, drilling, and other
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operations in connection with sheet nmetal required to accomvpdate the work
of other trades shall be perfornmed by sheet netal mechanics.

.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Fl ashing at roof penetrations; G
SD- 11 C oseout Subnittals

Quality Control Plan

Submit for sheet netal work in accordance w th paragraph entitled
"Field Quality Control .’

.4 DELI VERY, HANDLI NG AND STORAGE

Package and protect materials during shipnent. Uncrate and inspect
material s for damage, dampness, and wet-storage stains upon delivery to the
job site. Renpbve fromthe site and replace damaged nmaterial s that cannot
be restored to |like-new condition. Handle sheet netal items to avoid
damage to surfaces, edges, and ends. Store materials in dry,

weat her-tight, ventilated areas until imrediately before installation

PART 2 PRODUCTS

2.

1 MATERI ALS

Lead, |ead-coated netal, and gal vani zed steel shall not be used. Any netal
listed by SMACNA Arch. Manual for a particular itemnay be used, unless

ot herwi se specified or indicated. Materials shall conformto the

requi renents specified below and to the thicknesses and confi gurations
established in SMACNA Arch. Manual. Different itens need not be of the
sanme nmetal, except that if copper is selected for any exposed item al
exposed items shall be copper

Furni sh sheet nmetal itens in 8 to 10 foot I engths. Single pieces |ess than
8 feet long may be used to connect to factory-fabricated inside and outside
corners, and at ends of runs. Factory fabricate corner pieces with mninum
12 inch legs. Provide accessories and other itens essential to conplete
the sheet metal installation. These accessories shall be made of the sane
materials as the itens to which they are applied. Fabricate sheet netal
items of the materials specified below and to the gage, thickness, or

wei ght shown in Table | at the end of this section. Sheet netal itens
shall have m Il finish unless specified otherwise. Where nore than one
material is listed for a particular itemin Table I, each is acceptable and
may be used except as foll ows:

11 Exposed Sheet Metal Itens

Shall be of the same material. The following itens shall be considered as
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exposed sheet netal: gutters, including hangers; downspouts; gravel stops
and fascias; cap, valley, steeped, base, and eave flashings and rel ated
accessori es.

2.1.2 Dr ai nage

Do not use copper for an exposed itemif drainage fromthat itemw || pass
over exposed mamsonry, stonework or other netal surfaces. |In addition to
the netals listed in Table |, |ead-coated copper may be used for such itemns.

2.1.3 Copper, Sheet and Strip
ASTM B 370, cold-rolled tenper, H 00 (standard).
2.1.4 St eel Sheet, Zinc-Coated (Gal vani zed)
ASTM A 653/ A 653M
2.1.4.1 Fi ni sh
Exposed exterior itens of zinc-coated steel sheet shall have a baked-on,
factory-applied color coating of polyvinylidene fluoride or other
equi val ent fluorocarbon coating applied after netal substrates have been
cl eaned and pretreated. Finish coating dry-filmthickness shall be 0.8 to
1.3 mls.
2.1.5 Zinc Sheet and Strip
ASTM B 69, Type |, a m nimum of 0.024 inch thick
2.1.6 Al umi num Al | oy Sheet and Pl ate
ASTM B 209, anodi zed clear formalloy, and tenper appropriate for use.
2.1.6.1 Fi ni sh
Exposed exterior sheet netal itens of alum num shall have a baked-on
factory-applied color coating of polyvinylidene fluoride (PVF2) or other
equi val ent fluorocarbon coating applied after netal substrates have been
cl eaned and pretreated. Finish coating dry-filmthickness shall be 0.8 to
1.3 mls.
2.1.7 Al umi num Al | oy, Extruded Bars, Rods, Shapes, and Tubes
ASTM B 221.
2.1.8 Sol der
ASTM B 32, 95-5 tin-antinony.
2.1.9 Pol yvi nyl Chl ori de Regl et
ASTM D 1784, Type Il, Grade 1, O ass 14333-D, 0.075 inch mni mumthickness.
2.1.10 Bi t um nous Pl astic Cenent

ASTM D 4586, Type |.
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2.1.11

Bui | di ng Paper

ASTM D 226 Type | .

2.1.12 Asphal t Pri ner
ASTM D 41.
2.1.13 Fast eners

Use the sane netal or a nmetal conpatible with the item fastened. Use
stai nl ess steel fasteners to fasten dissinmlar nmaterials.

2.2 LOUVERS

2.2.1

a.

a.

a.

Mat eri al s
Al um num Extrusions: ASTM B 221M alloy 6063-T5 or T-52.
Fasteners: O sanme basic netal and alloy as fastened netal or 300
Series stainless steel, unless otherw se indicated. Do not use
nmetals that are inconpatible with joined materials.
Fabri cation, General
Assenbl e | ouvers in factory to minimze field splicing and
assenbly. Disassenble units as necessary for shipping and
handling limtations. Cearly mark units for reassenbly and
coordi nated installation.
Fi xed, Extruded- Al um num Louvers
Hori zontal Storm Resistant Louver:
1. AMCA Seal: Mark units with AMCA Certified Ratings Seal.
Louver Screens
Ceneral: Provide screen at each exterior |ouver.
Secure screens to louver franes with stainl ess-steel nachine
screws, spaced a naxi mum of 150 nm from each corner and at 300 mMm

0.C.

Fi

ni shes, General

Conply with NAAMM s "Metal Finishes Manual for Architectural and
Met al Products" for recommendations for applying and designating
fini shes.

Fi ni sh | ouvers after assenbly.

Al um num Fi ni shes

Fi ni sh designations prefixed by AA conply with system established
by the Al um num Associ ati on for designating alum num finishes.

Class |, dear Anodic Finish: AA-M2C22A41 (Mechanical Finish:
nonspecul ar as fabricated; Chem cal Finish: etched, mediummatte;
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Anodi ¢ Coating: Architectural Cass |, clear coating 0.018 nm or
thi cker) conplying with AAMA 611. Bronze anodi zed to nmatchi ng
existing building trim

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON
1.1 Wor krmanshi p

Make |ines, arrises, and angles sharp and true. Free exposed surfaces from
vi si bl e wave, warp, and buckle, and tool marks. Fold back exposed edges
neatly to forma 1/2 inch hemon the conceal ed side. Mke sheet netal
exposed to the weather watertight with provisions for expansi on and
contracti on.

Make surfaces to receive sheet netal plunb and true, clean, even, snooth,
dry, and free of defects and projections which nmght affect the
application. For installation of items not shown in detail or not covered
by specifications conformto the applicable requirenments of SMACNA Arch
Manual , Architectural Sheet Metal Manual. Provide sheet netal flashing in
t he angl es forned where roof decks abut walls, curbs, ventilators, pipes,

or other vertical surfaces and wherever indicated and necessary to nake the
work watertight. Join sheet netal itens together as shown in Table 11

1.2 Nai | i ng

Confine nailing of sheet netal generally to sheet metal having a maxi mum

wi dth of 18 inches. Confine nailing of flashing to one edge only. Space
nails evenly not over 3 inches on centers and approximately 1/2 inch from
edge unl ess otherw se specified or indicated. Face nailing will not be
permtted. Where sheet netal is applied to other than wood surfaces,

i nclude in shop drawi ngs, the locations for sleepers and nailing strips
required to secure the work. Sl eepers and nailing strips are specified in
Section 06100N, "Rough Carpentry.”

.1.3 Cl eats

Provide cleats for sheet metal 18 inches and over in width. Space cleats
evenly not over 12 inches on centers unless otherw se specified or

i ndi cated. Unless otherw se specified, cleats shall be not less than 2

i nches wide by 3 inches |ong and of the same naterial and thickness as the
sheet netal being installed. Secure one end of the cleat with two nails
and the cleat fol ded back over the nail heads. Lock the other end into the
seam \Wiere the fastening is to be nmade to concrete or nasonry, screws
shal |l be used and shall be driven in expansion shields set in concrete or
masonry. Pretin cleats for sol dered seans.

.1.4 Bolts, Rivets, and Screws

Install bolts, rivets, and screws where indicated or required. Provide
conpati bl e washers where required to protect surface of sheet nmetal and to
provide a watertight connection. Joints in alum numsheets 0.040 inch or

| ess in thickness shall be mechanically made.

.1.5 Seans

Straight and uniformin width and height with no sol der showi ng on the face.
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3.1.5.1 Fl at -1 ock Seans
Fi ni sh not |l ess than 3/4 inch w de.
3.1.5.2 Lap Seans

Fi ni sh sol dered seans not |ess than one inch wide. Overlap seans not
sol dered, not less than 3 inches.

3.1.5.3 Loose-Lock Expansi on Seans

Not | ess than 3 inches wi de; provide mninmumone inch novenent within the
joint. Conpletely fill the joints with the specified sealant, applied at
not less than 1/8 inch thick bed. Sealants are specified in Section 07920N
"Joint Seal ants."

3.1.5.4 St andi ng Seans

Not | ess than one inch high, double | ocked w thout sol der
3.1.5.5 Fl at Seans

Make seans in the direction of the flow.
3.1.6 Sol deri ng

VWere soldering is specified, it shall apply to copper, terne-coated
stainless steel, zinc-coated steel, and stainless steel itens. Edges of
sheet netal shall be pretinned before soldering is begun. Seal the joints
i n alum num sheets of 0.040 inch or less in thickness with specified

seal ants. Do not sol der al um num

3.1.6.1 Edges

Scrape or wire-brush the edges of |ead-coated nmaterial to be soldered to
produce a bright surface. Flux brush the seans in before soldering. Treat
with soldering acid flux the edges of stainless steel to be pretinned.

Seal the joints in alum num sheets of 0.040 inch or Iless in thickness with
specified sealants. Do not sol der al um num

3.1.7 Wl di ng and Mechani cal Fast ening

Use wel ding for alum num of thickness greater than 0.040 inch. Al um num
0.040 inch or less in thickness shall be butted and the space backed with
formed flashing plate; or lock joined, nmechanically fastened, and filled
wi th seal ant as recommended by the al um num manuf act urer

3.1.7.1 Wel di ng of Al um num
Use wel ding of the inert gas, shield-arc type. For procedures, appearance
and quality of welds, and the nethods used in correcting wel di ng work,
conformto AWS D1. 2.

3.1.7.2 Mechani cal Fasteni ng of Al um num
Use No. 12, alum num alloy, sheet netal screws or other suitable alum num
alloy or stainless steel fasteners. Drive fasteners in holes made with a

No. 26 drill in securing side laps, end |laps, and flashings. Space
fasteners 12 inches maxi mumon centers. Were end |ap fasteners are
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required to inprove closure, |locate the end |ap fasteners not nore than 2
i nches fromthe end of the overl appi ng sheet.

3.1.8 Protection from Contact with Dissinmlar Muterials
3.1.8.1 Copper or Copper-bearing Alloys

Pai nt with heavy-bodi ed bitum nous paint surfaces in contact with
dissimlar metal, or separate the surfaces by neans of noi stureproof
buil ding felts.

3.1.8.2 Al um num

Al umi num surfaces shall not directly contact other netals except stainless
steel, zinc, or zinc coating. Where alum numcontacts another netal, paint
the dissinmlar metal with a primer followed by two coats of al um num paint.
VWere drainage froma dissinlar nmetal passes over alum num paint the
dissimlar nmetal with a non-lead pignmented paint.

3.1.8.3 Met al Surfaces

Pai nt surfaces in contact with nortar, concrete, or other masonry materials
with al kali-resistant coatings such as heavy-bodi ed bitum nous paint.

3.1.8.4 Wod or her Absorptive Mterials

Pai nt surfaces that may becone repeatedly wet and in contact with mnetal
with two coats of alum num paint or a coat of heavy-bodi ed bitum nous paint.

3.1.9 Expansi on and Contraction

Provi de expansi on and contraction joints at not nore than 32 foot intervals
for alum numand at not nore than 40 foot intervals for other netals.

VWere the distance between the | ast expansion joint and the end of the
continuous run is nmore than half the required interval, an additional joint
shal | be provided. Space joints evenly. Join extruded al um num grave
stops and fascias by expansion and contraction joints spaced not nore than
12 feet apart.

3.1.10 Base Fl ashing

Extend up vertical surfaces of the flashing not |ess than 8 inches and not
| ess than 4 inches under the roof covering. Were finish wall coverings
forma counterflashing, extend the vertical |eg of the flashing up behind
the applied wall covering not less than 6 inches. Overlap the flashing
strips with the previously laid flashing not |less than 3 inches. Fasten
the strips at their upper edge to the deck. Horizontal flashing at
vertical surfaces nust extend vertically above the roof surface and
fastened at their upper edge to the deck a minimumof 6 inches o.c. with
hex headed, gal vani zed shi el ded screws a m ni mum of 2-inch lap of any
surface. Solder end laps and provide for expansion and contraction.
Extend the metal flashing over crickets at the up-slope side of curbs,
vertical surfaces extending through sloping roofs, the netal flashings.
Extend the netal flashings onto the roof not |less than 4.5 inches. Instal
and fit the flashings so as to be completely weathertight. Base flashing
for interior and exterior corners shall be factory-fabricated.
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3.1.11 Count er f 1l ashi ng

Except where indicated or specified otherwi se, insert counterflashing in
reglets located from9 to 10 i nches above roof decks, extend down vertica

surfaces over upturned vertical |eg of base flashings not |less than 3 inches.
Fol d the exposed edges of counterflashings 1/2 inch. Were stepped

counterflashings are required, they may be installed in short lengths a

m nimum 8 inch by 8 inch or may be of the preformed one-piece type.

Provide end laps in counterflashings not |less than 3 inches and make it

weat hertight with plastic cenment. Do not make | engths of neta
counterflashings exceed 10 feet. Formthe flashings to the required shapes
before installation. Factory-formthe corners not less than 12 inches

fromthe angle. Secure the flashings in the reglets with | ead wedges and
space not nore than 18 inches apart; on short runs, place wedges cl oser
together. Fill caul ked-type reglets or raked joints which receive
counterflashing with caul king compound. Caulking is covered in Section
07920N, "Joint Sealants." Turn up the conceal ed edge of counterfl ashings
built into masonry or concrete walls not |less than 1/4 inch and extend not
less than 2 inches into the walls. Install counterflashing to provide a
spring action agai nst base flashing.

3.1.12 Met al Reglets

Caul ked type or friction type reglets shall be factory fabricated with a
m ni mum opening of 1/4 inch and a depth of 1 1/4 inches, as approved.

3.1.12.1 Caul ked Reglets

Provide with rounded edges and netal strap brackets or other anchors for
securing to the concrete fornms. Provide reglets with a core to protect
themfrominjury during the installation. Provide built-up mtered corner
pi eces for internal and external angles. Wdge the flashing in the reglets
with | ead wedges every 18 inches, caulked full and solid with an approved
conpound.

3.1.12.2 Friction Reglets

Provide with flashing receiving slots not |ess than 5/8 inch deep, one inch
jointing tongues, and upper and | ower anchoring flanges installed at 24

i nches maxi mum snapl ock receiver. Insert the flashing the full depth of

the slot and lock by indentations made with a dull-pointed tool, wedges,

and filled with a sealant. For friction reglets, install flashing snaplock
receivers at 24 inches o.c. maxi num \Wen the flashing has been inserted
the full depth, caulk the slot and |ock with wedges and fill with seal ant.

3.2 CLEANI NG

Cl ean exposed sheet netal work at conpletion of installation. Renpbve
grease and oil filnms, handling marks, contam nation from steel wool
fittings and drilling debris, and scrub-clean. Free the exposed netal
surfaces of dents, creases, waves, scratch marks, and solder or weld nmarks.

3.3 REPAI RS TO FI NI SH
Scrat ches, abrasions, and minor surface defects of finish may be repaired
in accordance with the nmanufacturer's printed instructions and as approved.

Repai r damaged surfaces caused by scratches, bl em shes, and variations of
color and surface texture. Replace itenms which cannot be repaired.
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-- End of Section --
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SECTI ON 11287

TAI NTER GATE MOTORS

PART 1 GENERAL

1

1 SUBM TTALS

Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Motors; G

Docurent ation certifying the construction and perfornmance of the
products.

.2 SAFETY REQUI REMENTS

Exposed novi ng parts, parts that produce high operating tenmperature, parts
whi ch may be electrically energized, and parts that may be a hazard to
operating personnel shall be insulated, fully encl osed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
t hat proper operation of equipnent is not inpaired. WIding and cutting
safety requirenents shall be in accordance with AWS Z49. 1.

.3 DELI VERY, STORAGE, AND HANDLI NG

Stored itens shall be protected fromthe weather, humdity and tenperature
variations, dirt and dust, or other contam nants. Proper protection and
care of all nmaterial both before and during installation shall be the
Contractor's responsibility. Any materials found to be damaged shall be
repl aced at the Contractor's expense. During installation, piping and
sim | ar openings shall be capped to keep out dirt and other foreign matter.

.4 PRQIECT/ SI TE CONDI Tl ONS

.4.1 Verification of D nensions

The Contractor shall becone fanmiliar with all details of the work, verify
all dimensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng any work.

4.2 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall carefully investigate the electrical, structural and
finish conditions that would affect the work to be perforned and arrange
such work accordingly, furnishing required offsets, fittings, and
accessories to neet such conditions.
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PART 2 PRODUCTS
2.1 ELECTRI CAL WWORK

El ectrical equipment, nmotors, nmotor efficiencies, and wiring shall be in
accordance with Section 16415 ELECTRI CAL WORK, INTERIOR. Mdtors shall be
of the high efficiency type and shall have el ectrical characteristics as
shown. Mbdtor enclosures shall be totally enclosed, fan cool ed, fungus
treated for severe environments. Provide notor space heaters to prevent
noi sture condensation in the motor. Heater shall be sized to provide

approxi mately a 10°C tenperature rise above the anbient condition. Field
wiring shall be in accordance with manufacturer's instructions. Each notor
shall conformto NEMA M 1 and NEMA MG 2 and be of sufficient size to drive
t he equi pnent at the specified capacity w thout exceedi ng the nanepl ate
rating of the notor. Modtors shall be continuous duty with the enclosure
specified. Modtor starters shall be provided conplete with thermal overl oad
protection and ot her appurtenances necessary for the notor contro

i ndi cated. Mtors shall be furnished with the type of starter as

i ndi cated. Mbdtor torque shall be capable of accelerating the connected
load within 20 seconds with 80 percent of the rated voltage nmaintai ned at
notor termnals during one starting period. Manual or automatic contro

and protective or signal devices required for the operation specified and
any control wiring required for controls and devices specified, but not
shown, shall be provided.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Work shall be performed in accordance with the nmanufacturer's published
di agrams, recomendati ons, and equi pnent warranty requirenents.

3.2 SYSTEM PERFORVANCE TESTS

Tests to denobnstrate the general operating characteristics of all equipnent
shal | be conducted by an approved manufacturer's start-up representative
experienced in systemstart-up and testing, at such tines as directed.
Tests shall cover a period of not |less than two cycles for each system and
shal | denmponstrate that the entire systemis functioning in accordance with
t he drawi ngs and specifications. Corrections and adjustnents shall be made
as necessary and tests shall be re-conducted to denonstrate that the entire
systemis functioning as specified. |If tests do not denonstrate

sati sfactory system performance, deficiencies shall be corrected and the
system shall be retested. Tests shall be conducted in the presence of the
Contracting O ficer. Water and electricity required for the tests will be
furni shed by the Governnent. Any material, equipnment, instrunents, and
personnel required for the test shall be provided by the Contractor. Field
tests shall be coordinated with Section 13801 UTILITY MONI TORI NG AND
CONTROL SYSTEM (UMCS)

-- End of Section --

SECTI ON 11287 Page 2



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

SECTI ON 13801

UTI LI TY MONI TORI NG AND CONTROL SYSTEM ( UMCS)

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced and are referred to in the text by the basic designation
only.

Al R MOVEMENT AND CONTROL ASSCOCI ATI ON ( AMCA)

AMCA 500-D (1998) Laboratory Methods of Testing
Danpers for Rating

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI X3. 154 (1988; R 1994) O fice Machines and
Suppl i es - Al phanuneric Machi nes- Keyboard
Arrangenent

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE Hdbk- 1 P (1997) Handbook, Fundanentals |-P Edition
ELECTRONI C | NDUSTRI ES ALLI ANCE (El A)
El A ANSI/ EI A/ TI A-232-F (1997) Interface Between Data Term nal
Equi prent and Data Circuit-Term nating

Equi pnent Enpl oying Serial Binary Data
I nt er change

El A ANSI/ TI A/ EI A-568- A (1995; Addendum 3 1998) Conmer ci al
Bui | di ng Tel ecommruni cati ons Cabl i ng
St andard
El A ANSI/ TI A/ El A- 606A (1993) Administration Standard for the

Tel ecommuni cati ons Infrastructure of
Conmrer ci al Bui | di ngs

El A ANSI/ TI A/ El A-607A (1994) Commercial Building G ounding and
Bondi ng Requirenents for Tel econmuni cati ons

ElI A TI A ElI A-TSB- 67 (1995) Transm ssion Perfornance
Specifications for Field Testing of
Unshi el ded Twi sted-Pair Cabling Systens
| BM CORPCORATI ON (| BM

| BM GA27- 3361- 07 (1987) LAN Cabling System - Planning and
Installation
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I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

| EEE Std 100 (1997) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

| EEE Std 142 (1991) | EEE Recomrended Practice for
Groundi ng of Industrial and Conmerci al
Power Systens

| EEE Std 802.3 (1998) Local Area Networks: Carrier Sense
Mul tiple Access with Collision Detection
(CSMA/ CD) Access Method and Physical Layer
Speci fications

| EEE Std 802. 4 (1998) Informati on Processing Systens,
Local Area Networks: Part 4: Token
Passi ng Bus Access Met hod and Physi cal
Layer Specifications

| NSULATED CABLE ENG NEERS ASSOCI ATI ON (| CEA)

| CEA S-80-576 (1994) Comuni cations Wre and Cabl e for
Wring of Prem ses

| NTERNATI ONAL TELECOMMUNI CATI ON UNI ON (| TU)

I TU V.32 bis (1991) A Dupl ex Modem Qperating at Data
Signalling Rates of up to 14 400 bit(s)
for use on the General Switched Tel ephone
Net wor k and on Leased Poi nt -t o- Poi nt
2-Wre Tel ephone-Type Circuits

I TU V. 34 (1994) Data Communi cation Over the
Tel ephone Network - A Modem Qperating at
Data Signaling Rates of up to 28,800 bits
for use on the General Switched Tel ephone
Net wor k and on Leased Poi nt -t o- Poi nt
Two- Wre Tel ephone Type Circuits

| TU V.42 (1993) Data Communications Over the
Tel ephone Network Error-Correcting
Procedures for DCEs Using
Asynchr onous-t o- Synchr onous Conver si on

I TU V.42 bis (1990) Data Conpression Procedures for
Data Circuit Term nating Equi prent (DCE)
Using Error Correction Procedures
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA 250 (1997) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun

NEMA ST 1 (1988) Specialty Transfornmers (Except
Gener al - Pur pose Type)
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NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (1999) National Electrical Code
U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- STD- 2202 (Rev A) Energy Mnitoring and Contro
Systens, Factory Tests

M L- STD- 2203 (Rev A) Energy Mnitoring and Contro
Systenms, Performance Verification and
Endur ance Tests

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
47 CFR 15 Radi o Frequency Devi ces

47 CFR 68 Connection of Term nal Equi pnent to the
Tel ephone Net wor k

UNDERWRI TERS LABORATORI ES (UL)
UL 508 (1999) Industrial Control Equipnent

UL 916 (1998) Energy Managenent Equi prent

1.2 SYSTEM DESCRI PTI ON

The Utility Mnitoring and Control System (UMCS) will be used to contro
operation of building and utility systens as specified and shown below in
par agr aph System Requi renments.

1.2.1 Syst em Requi renent s

The Contractor shall furnish the UMCS, in accordance with UL 916,
configured as a distributed processing network of control and nonitoring
functions as shown and specified. Al automatic controls provided under
this specification shall utilize Direct Digital Control (DDC) and

Supervi sory Control as shown to provide the required sequences of
operation. No pneumatic devices will be allowed. UMCS panels shall nanage
control and nonitoring functions for equi pment shown. The system shal
provide for operator interaction, overall system supervision, coordination
control, and nonitoring. The systemshall provide nonitoring and contro
functions shown and as required to acconplish operational sequences shown.
Sensed data shall be obtained by the Smart Field Panels, Unitary
Control l ers, and Universal Progranmable Controllers, collectively referred
to as Field Equi pmrent Panels (FEP), using instrunents and controls
interfaced to nmechanical, and electrical systens as shown and specifi ed.
Al required setpoints, settings, alarmlimts, and sequences of operation
shall be as identified in the appropriate database/settings tables and
sequences of operation shown in the drawi ngs. The nunber of and | ocation
of Smart Field Panels shown on draw ngs shall be provided as a m ni num
Conputing devices, as defined in 47 CFR 15, supplied as part of the UMCS
shall be certified to conply with the requirenents of Class B conputing
devices, while Smart Field Panels, Unitary Controllers, and Universa
Programmabl e Controllers shall as a m ni mum neet the requirenents of O ass
A computing devices, and shall be |abeled as set forth in 47 CFR 15. The
wor kst ation shall comunicate with FEPs using Data Transmi ssion System
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(DTS) and equi pnent as shown and specified in Paragraph DATA TRANSM SSI ON
SYSTEMS. The Main Control Room Field Panel may al so serve as the
workstation if all interface conponents are provided. Every connected
anal og output (AO, analog input (Al), digital output (DO, digital input
(DI'), pulse accumul ator (PA) input and other input or output device
connected to the UMCS shall represent a "point" where referred to in this
specification. The Contractor shall provide hardware configured and sized
to support specified functions, including expansion, as specified and
shown. The existing control systems shall remain in operation until the
new UMCS is ready for cutover.

1.2.2 System Overall Reliability

The system shall be configured and installed to yield a nean tinme between
failure of at |east 5000 hours, calcul ated based on the configuration
specified in paragraph RELIABILITY CALCULATION. Each UMCS FEP shall be
desi gned, configured, installed and programmed to provide for independent
st and- al one operation with m ninmal performance degradation upon failure of
ot her system conponents to which it is connected or with which it
comuni cat es.

1.2.3 Synbol s, Definitions, and Abbreviations
Synbol s, definitions, and engineering unit abbreviations utilized in
i nfornmation displays and printouts shall conformto |IEEE Std 100 and ASHRAE
Hdbk-1P, as appli cabl e.

1.2.4 System Accuracy and Di spl ay
The system shall nmaintain the specified end-to-end accuracy from sensor to
all workstation displays, including the effects of transmtters,
transducers, and engi neering units conversions, for one year for the
applications specified and shall report and di splay changes in sensed
val ues as specified. The system accuracy and di splay requirenents are as
fol |l ows:

1.2.4.1 Space Tenperature

Space tenperature with a range of plus 30 to plus 130 degrees F plus or
mnus 1.0 degrees F, (display and print to nearest 0.1 degree F).

1.2.4.2 Qutside Air (QA) Tenperature

Qutside air tenperature with a range of mnus 20 to plus 120 degrees F plus
or minus 1.0 degrees F

1.2.4.3 Wat er Tenperature

Water tenperature with a range of plus 30 to plus 100 degrees F, plus or
m nus 0.75 degrees F (display and print to nearest 0.1 degrees F).

1.2.4.4 Rel ative Humidity

The r.h. with a range of 20 to 80% for indoor applications, plus or mnus
3%

1.2.4.5 Pressure

Pressure in pounds per square inch with a range for the specific
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application, plus or mnus 2.0%of range (display and print to nearest
pounds) .

1.2.4.6 Leve

Level with a range for the specific application, plus or mnus 1.0% of
range (display and print to nearest unit).

1.2.4.7 El ectrical Measurenents

El ectrical measurenents with a range for the specific application plus or
m nus 1.0% of range (display and print to nearest 0.1 for volts and
anperes, and to the nearest 0.01 for var and PF).

1.2.4.8 M scel | aneous Measur ement s

M scel | aneous nmeasurenents with a range for the specific application plus
or minus 1.0% of range (display and print to nearest 0.1 of the specified
units)

1.2.4.9 Anal og Val ue I nput

An anal og value input to the systenlis equipnment via an Al with a maxi mum
error of 0.50% of range, not including the sensor or transmitter error
This accuracy is required over the specified environmental conditions.

1.2.5 Process Loop Accuracies

The system shall maintain the specified process control |oop accuracies,
including the effects of sensors, control devices, engineering units
conversions, algorithns, and equi pnent controlled for one year for the
control | oops shown. The accuracy requirenents, unless otherw se shown in
i ndi vi dual system sequences of operation, are:

1.2.5.1 Tenperature

Space and duct tenperatures shall be controlled within plus or mnus 1
degrees F.

1.2.5.2 Hum dity
Space humidity shall be controlled within plus or mnus 5% of setpoint.
1.2.5.3 Pressure

Duct supply static pressures and liquid supply pressures shall be
controlled to within plus or mnus 5% of required design pressures.

1.3 ENVI RONMENTAL CONDI Tl ONS
1.3.1 Fi el d Equi prent

The Smart Field Panels, Unitary Controllers, Universal Progranmrable
Controllers, Input/Qutput (I/0O functions, and other field equipnent shal
be rated for continuous operation under anbient environnmental conditions of
35 to 120 degrees F dry bulb and 20 to 90%r.h., condensing.
Instrunentation and control elements shall be rated for continuous
operation under the ambient environnental tenperature, pressure, hunmidity,
and vi bration conditions specified or normally encountered for the
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installed |ocation. Were installed outdoors, sensors shall be capable of
operating between mnus 30 and 122 degrees F without suffering damage or
affecting their calibration.

1.3.2 Work Station Equi pnent

Work Station Equi pnent, unless designated otherw se, shall be rated for
conti nuous operation under anbient environnmental conditions of 60 to 85
degrees F and r.h. of 20 to 80% noncondensi ng.

1.3.3 Surge Protection
UMCS conponents shall be protected fromthe effects of surges as foll ows:
1.3.3.1 Power Line Surge Protection

Equi prent connected to ac circuits shall be protected from power I|ine
surges. Equi pnent protection shall neet the requirenents of | EEE C62. 41.
Fuses shall not be used for surge protection

1.3.3.2 Sensor and Control Wring Surge Protection

I/ O functions as specified shall be protected agai nst surges induced on
control and sensor wiring installed outdoors and as shown. The inputs and
out puts shall be tested in both normal nobde and comon node using the

foll owi ng two wavef or ims:

a. A 10 m crosecond by 1000 mi crosecond waveformwi th a peak voltage
of 1500 volts and a peak current of 60 anperes.

b. An 8 microsecond by 20 microsecond waveformw th a peak voltage of
1000 volts and a peak current of 500 anmperes. Fuses shall not be
used for surge protection.

1.3.3.3 Conmuni cations Circuits Surge Protection

Conmuni cati on equi prrent shall be protected agai nst surges induced on its
comuni cations circuits. Metallic cables and conductors which serve as
conmuni cations circuits fromWrk Station to Snart Field Panels, and
between Smart Field Panels, Unitary Controllers, Universal Progranmable
Controllers, or other field hardware shall have surge protection installed
at each end. Protection shall be furnished at equi pnrent and additiona
triple electrode gas surge protectors rated for the application on each
conmuni cations circuit shall be installed within one nmeter of the building
cable entrance. The inputs and outputs shall be tested in both normal node
and comon node using the follow ng two wavef or nms:

a. A 10 mcrosecond by 1000 m crosecond waveformwi th a peak voltage
of 1500 volts and a peak current of 60 anperes.

1.3.3.4 Net wor k Surge Protection
Net wor k surge protectors with mal e-femal e connectors shall be supplied and
installed between the I/0O port and the T-connector for every device
connected to the LAN. Surge protector characteristics shall be as foll ows:

a. Response Tine: 10 nanoseconds naxi mum

b. danp Voltage: 9 Vac.
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c. Energy Handling: 50 joul es m ni mum
d. Capacitance: 8 pF maxi num
1.3.4 Power Line Conditioner

A Power Line Conditioner shall be furnished for each Smart Field Panel. It
shal | provide both voltage regul ation and noi se rejection and shall be of
ferro-resonant design, with no noving parts and no tap switching, while
electrically isolating the secondary fromthe power line side. The units
shal | be sized for 125% of the actual connected kVA | oad. Characteristics

shal |l be as foll ows:

a. At 85%1load, the output voltage shall not deviate by nore than
plus or mnus 3% of nominal when the input voltage fluctuates
bet ween m nus 15%to plus 10% of nomi nal.

b. During | oad changes of zero to full |oad, the output voltage shall
not deviate by nore than plus or mnus 3% of nonminal. Full
correction of |oad swi tching disturbances shall be acconplished
wi thin one cycle.

c. Total harmpnic distortion shall not exceed 5% at full | oad.

1.4 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Drawi ngs; G

Det ai | ed shop drawi ngs, containing no proprietary data, shall be
submitted in accordance with the CONTRACT CLAUSES, and ot her
sections of the contract. Shop draw ngs shall include, as
appropriate: product specific catalog cuts; a drawi ng index; a
list of synbols; a series of drawi ngs for each control system
usi ng abbrevi ations, synbols, nonmenclature and identifiers as
shown; and danper schedul es.

SD- 03 Product Data
Manuf acturer's Catal og Data; G
Product specific catalog cuts shall be in booklet form indexed to
t he unique identifiers, and shall consist of data sheets that
docunent conpliance with the specification. Were nultiple
conponents are shown on a catal og cut, the application specific
conponent shall be marked.
Delivery of Technical Data and Computer Software; G

Conput er software and related technical data, 30 days after

Notice to Proceed.
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1

Dampers; G

The danper schedul e shall contain a unique identifier
corresponding to and in sequence with the existing identification
schene, nominal and actual sizes, orientation of axis and franeg,
direction of blade rotation, spring ranges, positive positioner
ranges, |ocations of actuators and danper end sw tches, and
nmet hods of connecting danmpers, actuators, and |inkages for each
danper and actuator furnished. The danper schedul e shall include
t he maxi mum expected vel ocity through the danper at the intended
| ocation and the maxi nrum | eakage rate at the operating static
pressure differential. The danper schedul e shall contain actuator
sel ection data supported by calcul ations of the torque required to
nove and seal the danpers, and shall show access and cl earance
requi renents.

5 DELI VERY OF TECHNI CAL DATA AND COVPUTER SOFTWARE

Techni cal data and conmputer software (meaning technical data which relates
to computer software) which is specifically identified in this project, and
whi ch may be defined/required in other specifications, shall be delivered,
strictly in accordance with the CONTRACT CLAUSES. Data delivered shall be
identified by reference to the particul ar specification paragraph agai nst
which it is furnished. Final nmanual s and draw ngs shall be provided on
hard copy as specified and on CD ROM System and installation draw ngs
shall be delivered in Intergraph Mcrostation format (DGN). Data to be
subm tted shall be organi zed as foll ows:

.5.1 Group | Techni cal Data Package

The Group | Technical Data Package shall include conplete system
equi prent, and software descriptions, with calcul ations used in sizing
equi prent required by this project. Descriptions and cal cul ati ons shal
show how t he equi pment will operate as a systemto neet the perfornance
requirenents of this contract. The data package shall also include the
fol | owi ng:
a. Equiprent Data:

(1) UMCS bl ock di agram

(2) DTS layout, equipnment, and functional description

(3) Conmmuni cation network description

(4) Communi cation speeds.

(5) Smart Field Panel/Unitary Controller/Universal Programrmable
Control ler installation and bl ock di agrans.

(6) Smart Field Panel/Unitary Controller/Universal Programmable
Controller 1/0O function capacity, including specified spare
capacity.

(7) Smart Field Panel/Unitary Controller/Universal Programrmable
Controller menory size, type, and configuration

(8) Smart Field Panel/Unitary Controller/Universal Programmable
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Control | er physical |ayout.

(9) Details of connections to power sources, including grounding.
(10) Details of surge protection device installation

(11) Sanmple of instrumentation and control wiring and
installation drawi ngs, showing wire routing on floor plans

i ncluding term nal nunbers, wire col ors/nunbers, and cable

desi gnati ons.

(12) Work Station equipnment installation and bl ock di agrans.

(13) Command response tinme cal cul ati ons.

(14) A armresponse tine calculations for analog and digita
al ar .

(15) System expansi on capability and method of inplenentation
b. Software Data:

(1) Smart Field Panel/Unitary Controller/Universal Programmable
Control |l er operation, all nodes specified.

(2) Work Station equi pnent operation
(3) Workstation operations.

(4) Database update procedures and response tine cal cul ations,
not including latency tinme required by the LAN.

(5) Sanple copy of each report specified.

(6) Col or photographs or color graphic print representative of
typi cal graphics.

(7) Library of graphics synbols.
(8) Library of application software.
(9) Data entry forns.
(10) nject Oiented Programm ng data and instructions.
c. System Overall Reliability Calculations: The data package shal
i ncl ude manufacturer's reliability data and cal cul ati ons required
to show conpliance with the specified reliability in accordance

wi t h paragraph RELI ABI LI TY CALCULATI ON

d. Certifications: Al certifications shall be delivered as

speci fi ed.

e. Installation Procedures and Requirenments: Provide all information
needed for interface of chiller panels and boiler panels with the
UMCS.
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1.5.2 Group |1l Technical Data Package

The Contractor shall prepare test procedures for the factory test using

M L- STD- 2202 as a technical and format requirement. The test procedures
shal I cover actual equipnent and sequences to be utilized by the Contractor
for the specific project and shall describe all tests to be perforned, and
ot her pertinent information such as specialized test equi pnment required,

I ength of factory test, and location of the factory test. The procedures
shall explain in detail, step-by-step actions and expected results to
denonstrate conpliance with all requirements of this specification, and the
nmet hods for simulating the necessary conditions of operation to denonstrate
performance of the system The factory test procedures shall denonstrate
the capability of the systemto nonitor and control equipnment and to
acconplish the control and monitoring shown and as required by the
sequences of operation.

1.5.3 Group |V Techni cal Data Package
The Group IV Technical Data Package shall include the follow ng:

a. Operation and Mintenance Manual s: A draft copy of the operation
and nmai ntenance manual s, as specified for the G oup V technica
dat a package, shall be included with the PVT procedures for use
during procedure review and site testing.

b. Training Docunentation: Lesson plans/training manuals for the
trai ni ng phases, and including a listing of reference materials.

c. Data Entry Forms: Conpleted data entry forms docunenting data
fromthe contract docunents, Contractor's field surveys, and other
pertinent information in the Contractor's possession required for
conplete installation of the database. The Contractor shal
identify, and request fromthe Government, additional data needed
to provide a conmplete and operational UMCS. The conpl eted formns
shal |l be delivered to the Governnent for review and incorporation
of any additional information needed.

d. Drawings: Sanple of typical instrunmentation and control wring
and installation drawi ngs, showing wire routing on floor plans
i ncluding term nal nunbers, wire col ors/nunbers, and cable
desi gnati ons.

1.5.4 Group V Techni cal Data Package

The G oup V Technical Data Package shall consist of the operation and

mai nt enance manual s. Final copies of the manuals, bound in hardback

| oose-1eaf binders, shall be delivered to the Governnent within 30 days
after conpleting the endurance test. The draft copy used during site
testing shall be updated with any changes required prior to final delivery
of the manuals. Each nanual's contents shall be identified on the cover.
The manual s shall include the nanes, addresses, and tel ephone nunbers of
each subcontractor installing equipment and systens, and of the nearest
service representatives for each item of equi pmrent and each system The
manual s shall have a table of contents and tab sheets. Tab sheets shall be
pl aced at the begi nning of each chapter or section and at the beginning of
each appendi x. The final copies delivered after conpletion of the
endurance test shall include nodifications nade during installation
checkout, and acceptance. The manual s incl ude:
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a. Functional Design Manual: The functional design manual shal
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identify the operational requirenents for the system and expl ain

the theory of operation, design philosophy, and specific

functions. A description of hardware and software functions,

i nterfaces, and other requirenments shall be included for
syst em oper ati ng node.

b. Hardware Manual: The hardware manual shall provide detail ed data

descri bi ng equi prrent furni shed, including:

(1) General description and specifications.

(2) Installation and checkout procedures.

(3) Equipnent electrical schematics and | ayout draw ngs.
(4) Systemschematics and I/Owring lists.

(5) Alignnent and calibration procedures.

(6) Manufacturer's repair parts list indicating sources of supply.

(7) Interface definition.

(8) DTS
c. Software Manual: The software manual shall describe software
functions, and shall include other information necessary to enable

proper |oading, testing, and operation. The manual shal

descri be
and docunent software provided as part of the UMCS. \Where the

supplier's standard software packages are utilized, the software

manual shall include conplete user docunentation

(1) The software manual shall have a separate section for Wrk

Station and Wbrk Station software including:
(a) Definitions of terns and functions.
(b) Procedures for systemstartup

(c) Description of the application prograns.

(d) Description of required sequences using control sequence software.

(e) Database format and data entry requiremnments.
(f) Directory of disk files.
(g) Paraneter schedul es.

(h) Operator conmmands.

(i) Report generator data format, output format, and content.

(j) Alarm nmessages and fornat.

(k) System access requirenents.

(1) Description of comunications protocols, including data formats,
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conmmand characters, and a sanple of each type of data transfer

(m Description of graphical object oriented progranm ng
(2) The software nmanual shall have a separate section for Smart
Field Panel, Unitary Controller, and Universal Programuable
Control l er software, including:

(a) Definitions of terns and functions.

(b) Descriptions of the applications.

(c) Description of required sequences using control sequence software.

(d) Database format and data entry requiremnents.

(e) Alarm messages and format.

(f) System access requirenents.

(g) Description of comunications protocols, including data formats,
conmand characters, and a sanple of each type of data transfer

d. Maintenance Manual: The mmintenance manual shall include
descriptions of mmintenance for equi prent including inspection
periodi c preventative nmmi ntenance, fault diagnosis, and repair or
repl acenent of defective components.

e. Operator's Manual: The operator's manual shall fully explain
procedures and instructions for operation of the system including:

(1) Workstations.
(2) LAN WAN DTS.
(3) Systemstartup and shutdown procedures.
(4) Alarmpresentation.
(5) Recovery and restart procedures.
(6) Data entry.
(7) Parameter schedul es.
(8) Operator conmmands.
(9) Use of report generator
(10) Report generator data format, output format, and content.
(11) Al arm nessages and fornat.
(12) System access requirenents.
(13) Graphics.
f. Operator's Condensed Manual: The operator's condensed nanual

shal |l contain conplete outline instructions, guidance, and
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reference data sufficient to allow a trai ned operator to use the
FEP portable tester/workstation specified. The manual shall be
presented in a conmpact booklet form

g. |Installed Software Docurmentation: The installed software nanual
shal | include original and backup copies of the run-tinme version
of all object nmodul es delivered for this project, on each type of
media utilized, including CO ROM |In addition, a copy of
i ndi vidual floppy disks of software for each FEP shall be
f ur ni shed.

1.5.5 Group VI Technical Data Package

The Group VI Technical Data Package shall consist of the updated as-built
drawi ngs revised to include systemrevisions and nodifications. Copies of
t he updated as-built drawi ngs shall be delivered to the Government after
opposite season test and prior to final acceptance.

1.6 TESTI NG

The Contractor shall performfactory testing of the UMCS as specified. The
Contractor is responsible for providing personnel, equipnent,

i nstrumentation, and supplies necessary to performrequired testing.
Witten notification of planned testing shall be given to the Governnent at
| east 21 days prior to testing, and in no case shall notice be given unti
after the Contractor has received witten Governnent approval of the
specific test procedures. The test procedures shall define the tests
required to ensure that the system neets technical, operational, and
performance specifications. The test procedures shall define |ocation of
tests, mlestones for the tests, and identify sinulation prograns,

equi pnment, personnel, facilities, and supplies required. The test
procedures shall provide for testing all capabilities and functions

speci fied and shown. The test procedures shall be devel oped fromthe
desi gn documentation, using the requirements of ML-STD 2202 and

M L- STD- 2203 as a technical and format requirement. The procedures shal
cover actual equi pment and sequences to be used by the Contractor for the
specified project and shall consist of detailed instructions for test
setup, execution, and evaluation of test results. The test reports shal

be used to docunent results of the tests. Reports shall be delivered to
the Government within 7 days after conpletion of each test.

1.7 TRAI NI NG

The Contractor shall conduct training courses for designated personnel in
t he mai ntenance, service, and operation of the system as specified,

i ncludi ng specified hardware and software. The training shall be oriented
to the specific system provided under this contract. Training manual s
shal |l be delivered for each trainee with two additional copies delivered
for archival at the project site. The manuals shall include an agenda,
defined objectives for each | esson, and a detail ed description of the
subject matter for each |l esson. The Contractor is responsible for
furni shi ng audi ovi sual equi prent and other training material and suppli es.
VWere the Contractor presents portions of the course material by
audi ovi sual s, copies of those audiovisuals shall be delivered to the
CGovernment as a part of the printed training manuals. Wen training is
conducted at Government facilities, the Governnent reserves the right to
vi deot ape the training sessions for later use. A training day is defined
as 8 hours of classroominstruction, excluding |unchtine, Mnday through
Friday, during the daytime shift in effect at the training facility. For
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gui dance in planning the required instruction, the Contractor should assune
that attendees will be tradesmen such as electricians or boiler operators.
Approval of the Contractor's training schedule shall be obtained fromthe
CGovernment at | east 30 days prior to the training.
1.7.1 Qperator's Training

The first course shall be taught at the project site for a period of 2
consecutive training days. A maxi mumof 6 personnel will attend this
course. Upon conpletion of this course, each student, using appropriate
docunent ati on, should be able to performelementary operations with
gui dance and descri be the general hardware architecture and functionality
of the system This course shall include:

a. GCeneral systemarchitecture.

b. Functional operation of the system including workstations.

c. Operator conmands.

d. Application prograns, control sequences, and control | oops.

e. Col or graphics generation.

f. Database entry and nodification.

g. Reports generation

h. Alarmreporting.

i. Diagnostics.

j. Historical files.

k. LAN adm nistration.

|. Graphical object oriented programm ng | anguage

1.7.2 Mai nt enance Trai ni ng

The mai ntenance course shall be taught at the project site after conpletion
of the Endurance Test for a mnimmperiod of 3 training days. A maxi mum
of 10 personnel will attend the course. This training shall not be
schedul ed at the sane tine as any session of operator training. The
training shall include:

a. Physical layout of each piece of hardware.

b. Troubl eshooti ng and di agnosti c procedures.

c. Repair instructions.

d. Preventive maintenance procedures and schedul es.

e. Calibration procedures.

1.7.3 Speci al i zed Mai nt enance

Training I mediately follow ng the nmaintenance training a m ni mum of one
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day of training shall be provided by a factory representative or a
qualified Contractor trainer for each of the follow ng:

a. FEach type of neter, to include nmaintenance, testing and
calibration flow el enents and transducers. Training shall be
provi ded for 6 people.

8 MAI NTENANCE AND SERVI CE

The Contractor shall provide inspections and associ ated preventative

mai nt enance, repair, and normal and emergency service calls, for the system
i ncluding DIS. The Contractor shall furnish |abor, supervision, tools,
materi al s, equi pnment, transportation, and nmanagenment necessary to provide
mai nt enance, service and repair for the UMCS in accordance with the

requi renents as specified. The Contractor shall also maintain and repair
devi ces connected to and used by the UMCS in acconplishing its control and
nmoni toring functions. This work includes inspection, testing, cleaning,

| ubrication, adjustnent, calibration, and part or conponent replacenent as
specified. Work includes providing necessary preventive and unschedul ed
mai nt enance and repairs to keep the UMCS operating as specified, and
accepted by the CGovernnent, and other services as specified. Wrk shal

neet the specified standard and conply wi th nmanufacturer's reconmendati ons
and industry standards. The Contractor shall provide technical support via
t el ephone during Contractor's regular working hours.

.8.1 Wor k Coor di nati on

The Contractor shall schedul e and arrange work to cause the |east
interference with the normal Government business and mission. 1In those
cases where sone interference may be essentially unavoidable, the
Contractor shall coordinate with the Governnent to mnimze the inpact of
the interference, inconvenience, equi pnment downtine, interrupted service
and personnel disconfort.

8.2 Work Contro

a. The Contractor shall inplenent work control procedures to ensure
tinmely acconplishnent of work requirenents, as well as to permt
tracking of work in progress. The Contractor shall plan and
schedul e work to ensure material, |abor, and equi pnent are
avail able to conplete work requirements within the specified tinme
limts and in conformance with the specifications. Verba
schedul i ng and status reports shall be provided when requested by
the Governnent. Work shall neet the specified standards, and
conply wi th manufacturer's reconmendati ons and i ndustry standards.

The Contractor shall conmply with user, local, state and federa
standards and applicabl e building and safety codes.

b. When the Contractor conpletes work on a system or piece of
equi pnment, that system or piece of equipnent shall be free of
nm ssi ng conponents or defects which would prevent it from
functioning as originally intended and designed. Corrective or
repair/replacement work shall be conpl eted, including operationa
checks and cleanup of the job site. Except where otherw se noted,
repl acenents shall conformto the specification. During and at
conpl etion of work, debris shall not be allowed to spread
unnecessarily into adjacent areas nor accumulate in the work area
itself. Such debris, excess material, and parts shall be cl eaned
up and renoved at the conpletion of the job and/or at the end of
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each day that work is in progress.

8.3 Wor ki ng Hour s

Worki ng hours are from7:30 AM to 4:00 P.M Mondays through Fridays
except |egal holidays.

.8.4 Equi pnrent Repairs

Equi prent repairs shall be initiated within 24 hours of first notification,
and repairs shall be completed within 48 hours. Repair is the restoration
of a piece of equiprment, a system or a facility to such condition that it
may be effectively utilized for its designated purposes. Repair nay be
over haul, reprocessing, or replacement of nonfunctional parts or materials
that have failed or deteriorated by action of the elenents or usage and
have not been corrected through maintenance, or replacenment of the entire
unit or systemif beyond economcal repair

.8.5 Repl acenent, Modderni zati on, Renovation

The Government may replace, renovate, or install new equi pnment at

CGover nrent expense and by means not associated with this contract.

Repl aced, inproved, updated, nodernized, or renovated systems and equi pment
interfaced to the system may be added to the Contractor's nmi ntenance and
service effort.

.8.6 Access To UMCS Equi prent

Access by the Contractor shall be in accordance with the foll ow ng:

a. The Contractor shall be responsible for obtaining access to
facilities and arrange that they be opened and cl osed during and
after the acconplishnent of the work effort. The Contractor
shoul d al | ow approxi mately 15 minutes delay time per access to
each security controlled facility. For Contractor access to a
controlled facility during other than regular working hours, the
Contractor shall contact the Governnent for assistance. Service
calls must still be conpleted within the tine limts specified
unl ess the cause of the problemis determned to be in UMCS
equi prent | ocated within the controlled facility which required a
delay to obtain entry, in which case the required response tine
will be extended by the anmpunt of tinme access to the controlled
facility was deni ed.

b. The Governnment will provide keys for access to UMCS equi prent
where the Governnent determ nes such key issuance is appropriate.
The Governnent has no obligation to provide such keys.

c. The Contractor shall establish and inplement nethods of ensuring
t hat keys issued to the Contractor by the Governnent are not | ost
or msplaced, are not used by unauthorized persons and are not
duplicated. The Contractor shall devel op procedures covering key
control that shall be included in the quality control plan

8.7 Preventi ve Mai ntenance Wrk Pl an

The Contractor shall strictly adhere to the approved work plan to
facilitate Governnent verification of work. |[If the Contractor finds it
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necessary to reschedul e mai ntenance, a witten request shall be made to the
CGovernment detailing the reasons for the proposed change at |east five days
prior to the originally schedul ed date. Schedul ed dates shall be changed
only with the prior witten approval of the Government.

1.8.8 Records, Logs, and Progress Reports
The Contractor shall keep records and | ogs of each task, and shall organize
cunul ative records for each nmajor conponent, and for the conplete system
chronol ogically. A continuous |og shall be maintained for system devices
on a building by building basis. The log shall contain digital points and
initial anal og span and zero calibration values. Conplete |ogs shall be
kept and shall be available for inspection on site, denobnstrating that
pl anned and systematic adjustnments and repairs have been acconplished for
t he UMCS.

1.8.8.1 Service Call Reporting Requirenents
The Contractor shall conplete a service call work authorization formfor
each service call by close of business on the day when the service is
conpl et ed.

1.8.8.2 Progress Reporting Requirenents
The Contractor's progress reports shall include:

a. Service call authorization and conpletion forns (Energency Service
Call) to be delivered daily.

b. Service call authorization and conpletion forns (Normal Service
and Energency Service Call) to be delivered weekly.

c. Field equipnent calibration records to be delivered weekly.

d. Tel ephone consultation log to be delivered nonthly.

e. Mintenance inspection records to be delivered sem annually.

f. Historic files to be delivered sem annual ly.

1.8.9 Mai nt enance Requi rement s

During the first year of acceptance, the Contractor shall perform nonthly,
sem annual , and annual nmi ntenance procedures or as described bel ow, or
nore often if required by the equi pment manuf acturer

1.8.9.1 Sem annual Mai nt enance

a. Clean Wrk Station Equi pnent, FEPs and interface panels including
interior and exterior surfaces.

b. Run system di agnostics and correct di agnosed probl ens.
c. Fan checks and filter changes for UMCS hardware.

d. Mechani cal adjustnents, new ribbons, new cartridges for |aser
printers and other necessary adjustments on printers.

e. Check and calibrate each field device; then conpare its calibrated
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val ue against its reading at the Operator's Wrkstation. Check
and calibrate 50% of the total anal og points during the first

sem annual inspection. Check and calibrate the remaining 50% of

t he anal og points during the second seni annual inspection. Certify
anal og test instrumentation accuracy to be twice that of the
device being calibrated. Check 50% of digital points for proper
operation during the first sem annual inspection. Check the
remai ni ng 50% of digital points during the second sem annua

i nspection.

f. Resolve all outstanding probl ens.
1.8.9.2  Annual Mintenance

Includes all itens in seniannual maintenance, plus any other maintenance
requirenents in addition to those covered in the sem annual nai ntenance
requi renents.

1.8.9.3 Mai nt enance Procedures

a. |/O Functions: 1/0O function calibration checks shall include
before and after calibration readings (deviation of reading from
actual value as neasured by a known calibration standard).
Contractor shall utilize analog test instrunment with calibration
traceable to the National Institute of Standards and Technol ogy,
and shall provide calibration docunentation at the request of the
Government. Analog test instrumentation shall be at |least tw ce
as accurate as the device being calibrated. Calibrations shall be
within the tol erances of the original equipnment. The Contractor
shal | adjust devices not conformng to the required accuraci es,
except those which are factory set and seal ed. These factory
seal ed devices shall be replaced (not adjusted). The Contractor
shal | take UMCS equi prrent off-line for calibration in accordance
wi th manufacturers' requirenments; no equi pnent nal functions or
erroneous al arms shall occur due to Contractor calibration
actions. Equi pnent that cannot be calibrated shall be replaced at
no cost to the Governnent. For each anal og and digital point
being controlled by the UMCS, the Contractor shall command each
point and verify its proper operation, and the proper operation of
connect ed equi pnent such as fans, valves, and danpers. \ere
practicable, create the field conditions for change of state Di's
and verify proper reporting at the Operator's Wrkstation

b. FEPs: FEP nmaintenance shall include condition of paint, cabinet
door seals, cabinet door |ocks, terminal strip connections,
circuit card cage, circuit cards, power supplies, connectors,

i nterconnecting cabl es and el ectrical connections, and power |ine
conditioner. Maintenance of the FEP's heaters, CPU, nenory,

i nput/out put functions and software shall also be included. In
addi ti on, voltage nmeasurenents shall be made and required
adjustments nade to bring the voltage levels to within

manuf acturers' tolerances; verification of proper operation of

i ndicating | anps and switches shall be nade; verification that
equi pnment cabinet is at earth ground potential shall be made; and
transient and |ightning protection shall be inspected for signs of
damage.

c. Wirkstations: W rkstation maintenance shall require the
Contractor to request Governnent approval prior to beginning
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requi red mai ntenance, 14 cal endar days prior to the required start
of mmi ntenance. The system conponents will not be permtted to be
off-line for nmore than 16 hours total for each schedul ed

mai nt enance. The Contractor shall run utilities to verify the
structure and consistency of the hard disk file systens, performed
on each disk. The Contractor shall performa conplete backup of
the systemprior to running diagnostics; this backup will be
perfornmed with the system onli ne.

d. Printer: Printer maintenance shall include required |ubrication
and cl eaning of the printing mechani smand the cl eaning of the
case and keyboard, replacenment of the ribbon or printing
cartridge, conplete testing and docunmentation. Al work and
mat eri al which is necessary shall be provided.

e. Software/Firmvare: Software/firmvare maintenance includes
operating systens, application programs, and files required for
t he proper operation of the UMCS whether resident on disk, in
Random Access Menory (RAM, in all types of Programmable Read Only
Menory (PROM), or in Read Only Menory (ROM. User-devel oped
software is not covered by this contract, except that the UMCS
software/ firmvare nmust be maintained to allow user creation
nodi fication, deletion, and proper execution of such
user -devel oped software as specified. Software/firmwvare nust be
mai ntai ned to fully performfunctions as specified in the
manuf acturer's docunentation. The Contractor shall perform
di agnostics and corrective reprograming as required to maintain
total UMCS operations as specified. The Contractor shall back up
sof tware before perform ng any conputer hardware and software
mai ntenance. | n order to maintain the software/firmvare in
accordance with the requirenments of this contract, the Contractor
may provide and install software/firnmnare updates at the
Contractor's expense upon obtaining witten approval fromthe
Contracting Officer. Software/firmnvare updates and ot her
nodi fications shall not degrade the performance or decrease the
functionality of any part of the UMCS, and shall be provided with
the sane Rights in Technical Data and Conputer Software as the
original software/firmvare. Docunentation and nmagnetic nedia
shall be nodified to reflect the updates and nodifications. The
Contractor shall not nodify any database paranmeters w thout
approval fromthe Government. Any approved changes and additions
to the database shall be properly docunented, and the appropriate
manual s shal |l be updat ed.

f. DTS: DTS nmaintenance shall include testing transm ssion nedia and
equi prent to verify signal levels, systemdata rates, errors and
overal | system performance.

1.8.10 Service Call Reception

a. The Contractor shall have procedures for receiving and respondi ng
to service calls 24 hours per day, seven days a week, including
weekends and holidays. A single tel ephone nunber shall be
provi ded by the Contractor for receipt of service calls during
regul ar working hours. For service calls after regular working
hours, the Contractor may provide a calling list of no nore than
t hree tel ephone nunbers; the Contractor nay alternatively provide
a pager tel ephone nunber. Tel ephone calls shall be answered
within 30 seconds, or pager calls returned within 10 m nutes, by
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an individual fully famliar with the nai ntenance and service
procedures. Service calls shall be considered received by the
Contractor at the tine and date the tel ephone call is placed by
t he authorized Government representative.

b. The Contractor shall separately record each service call request,
as received. The formshall include the serial number identifying
t he conponent involved, its |ocation, date and tinme the call was
recei ved, nature of trouble, nanes of the service personne
assigned to the task, instructions describing what has to be done,
t he amount and nature of the materials to be used, the tinme and
date work started, and the tine and date of conpletion. The
Contractor shall conplete a service call work authorization form
for each service call

c. The Contractor shall respond to each service call request within
two (2) working hours. The status of any item of work nust be
provided within 4 hours of the inquiry during regular working
hours, and within 16 hours after regul ar working hours. Response
time is defined as the tinme allowed the Contractor after initia
notification of a work requirement to be physically on the
prem ses at the work site with appropriate tools, equipnment, and
materials, ready to performthe work required.

d. A CGovernnent representative will advise the Contractor by phone or
in person of all maintenance and service requests, as well as the
classification of each based on the definitions specified. A
description of the problemor requested work, date and tine
notified, location, classification, and other appropriate
information will be placed on a Service Call Wrk Authorization
Form by the Governnent and nade avail able for pickup by the
Contractor, or sent via fax to the Contractor by 12 noon the
foll owi ng Gover nnent wor kday.

1.8.11 Service Call Work Warranty

The Contractor shall provide a 90 day unconditional warranty on service

call work. The warranty shall include |abor and material necessary to
restore the equiprment involved in the initial service call to a fully
operable condition. 1In the event of failure of Contractor service cal

wor k that causes damage to additional equipment in the systemthe
Contractor is liable for |abor and material to restore that equi pnment to
full operation. Contractor response to service call warranty work shall be
the sane as required by the initial service call

1.8.12 System Modi fications

The Contractor shall make recommendati ons for system nodification in
witing to the Governnent. No system nodifications, including operating
paranmeters and control settings, shall be nmade w thout prior approval of
the Government. Any nodifications nade to the system shall be incorporated
into the operations and mmi nt enance nmanual s, and ot her documentation
affected. The Contractor shall make available to the Government operating
and application software updates during the Iife of this contract. The
Government will notify the Contractor if the updates can be installed.

Mai nt enance rel eases of the UMCS system software shall be provided at no
additional cost to the Government. These updates shall be acconplished in
atinely manner, fully coordinated with UMCS operators, and shall be

i ncorporated into the operations and mai ntenance manual s, and software
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docunentation. There shall be at |east one schedul ed update near the end
of the contract period, at which tinme the Contractor shall nake avail able
the | atest rel eased version of the Contractor's software, and shall instal
and validate it upon approval by the CGovernnent.

.8.13 Tel ephone Consul tation and Renpte Software Service

The Contractor shall provide up to 48 hours per year of tel ephone

consul tation to Governnent personnel. The Government will initiate

t el ephone consultation calls during regular working hours for the purposes
of identifying and resol ving apparent operational problens with the UMCS
The Contractor shall provide personnel fully famliar with the subject

matter of the Governnment initiated call. Approximtely 60% of tel ephone
consultation will require a skill I|evel equivalent to a system anal yst, and
approxi mately 40 % of the tel ephone consultation will require a skill |eve

equi valent to a computer programrer. The Contractor shall keep a |og of
the dates, times, names of Government personnel, and duration of each call,
and shall advise the designated Governnent personnel when nore than 4 hours
of consultation tinme has been expended in any nonth. The Contractor shal
not provide over 4 hours of consultation per nonth without authorization
fromthe Government. The Contractor shall submit a copy of the log to the
CGover nrent each nont h.

.8.14 Syst em Manager

The Contractor shall provide a system nmanager on exclusive assignnent for
the UMCS during normal first shift working hours to interface with

Gover nrent personnel and Contractor personnel. The system nanager shal

not be involved with field work such as field calibration of sensors, field
service calls, and field maintenance of equipnent, but shall nanage this
work fromWrk Station. The system manager shall perform general tasks
such as preparation of custom prograns and reports, installation of

sof tware, backups, preparation of custom graphics and updates of the point
dat abase. The system manager shall be responsible for checking the UMCS
dai ly, including weekends and hol i days, by logging into the systemat a

m ni mum of twi ce each day, once in the norning and once in the evening.
The system check shall include nonitoring alarns and systemfailures. The
system nmanager's response to these alarns and systemfailures shall be to
i medi ately contact Governnent personnel for further instructions.

Speci fic procedures and phone |istings of assigned Governnment personne
will be furnished to the Contractor after award.

9 DATA TRANSM SSI ON SYSTEMS ( DTS)

Data Transm ssion Systens shall be provided in Section 16792 and as shown.

PART 2 PRODUCTS

2.

2.

1 EQUI PMENT REQUI REMENTS
1.1 Mat eri al s and Equi prent

Units of the sane type of equipnent shall be products of a single

manuf acturer. Each major conponent of equi pnent shall have the

manuf acturer's nane and address, and the nodel and serial nunmber in a
conspi cuous place. Materials and equi pment shall be standard unnodified
products of a manufacturer regularly engaged in the manufacturing of such
products. Itenms of the sane type and purpose shall be identical and
supplied by the same manufacturer, unless replaced by a new version
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approved by the Governnent.
2.1.2 Encl osur es

El ectrical and el ectronic devices not located within an FEP shall be
nounted in an encl osure unless otherw se specified or shown. Enclosures
shall conformto the requirenents of NEMA 250 for the types specified.

Fi ni sh col or shall be the manufacturer's standard, unless otherwi se

i ndi cated. Danmaged surfaces shall be repaired and refinished using
original type finish. Enclosures for installation in clean, dry indoor
occupi ed space (the Main Control Roomonly) may be Type 1; all other

| ocations shall be Type 4X or as shown, and shall contain a
thernostatically controll ed space heater to nmintain the encl osure above
the dew point if required by the equi pnent install ed.

2.1.3 Anal og Standard Signal s

The output of analog transmitters and the anal og i nput and out put of FEPs
shal |l be 4-to-20 mAdc signals, except for air distribution term nal unit
control equipnment. The signal shall originate fromcurrent sourcing

devi ces and shall be received by current sinking devices.

2.1.4 Key Operated Switches

Hand- O f - Autonati ¢ (HOA), off-autonmatic, three-way nmonentary contact
on-of f, and simlar use switches shall be key operated with swi tches keyed
ali ke, or such switches shall be protected by a key | ocked encl osure
(except where shown as non-key operated). Switches shall be rated for a
m ni mum of 600 Vac, 5A, and shall be mounted in an encl osure as specified
or shown. Dual auxiliary contacts shall be provided for the automatic
position to provide position sensing at the FEP. Auxiliary contacts shal
be rated at least 120 Vac, 1 A

2.1.5 Nanepl at es

Lam nated pl astic nanepl ates shall be provided for equiprment devices and
panel s furni shed. Each naneplate shall identify the function, such as
"override switch for circuit xxx " or "Pressurization control panel xxx."
Lam nated plastic shall be 1/8 inch thick, white with black center core
Nanepl ates shall be a mininmumof 1 x 3 inches with mnimm1/4 inch high
engraved bl ock lettering. Nameplates for devices smaller than 1 x 3 inches
shal |l be attached by a nonferrous nmetal chain. Al other nanepl ates shal
be attached to the device.

2.2 ACTUATORS

Actuators shall be electric or electronic as shown. Actuators shall fai
to their spring return-positions as shown on signal or power failure and
shal |l have a visible position indicator. Actuators shall open or close the
devices to which they are applied within 30 seconds after a full scale

i nput signal change. Electric or electronic actuators operating in
parall el or in sequence shall have an auxiliary actuator driver.

Modul ating actuators in control sequences involving two or nore devices
operating in sequence, sequencing two or nore stages, increnents, or steps
of capacity, or when actuators are operating at 75%or nore of rated
capacity, or wherever accurate positioning is required to achieve the
speci fied control sequences, shall be provided with positive positioners.
Actuators shall smoothly operate the devices to which they are applied.
Actuators shall fully open and close the devices to which they are applied

SECTI ON 13801 Page 22



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

and shall have a full stroke response tinme of 60 seconds or |less. The
actuator stroke shall be limted by an adjustable stop in the direction of
power stroke.

2.2.1 El ectric Operators

The Contractor shall provide gear type electric operators. FEach operator
shal | deliver the torque required for continuous uniform novenent of the
val ve or danper and shall have an end switch to lint travel or shal

wi t hstand, wi thout danage, continuous stalling. Operators shall function
properly with a range of 85 to 110% of rated line voltage. Drive train
gears shall be steel or copper alloy. Shafts shall be hardened stee
running in sleeve bearings of copper alloy, hardened steel, nylon, or bal
bearings. Qperators and gear trains shall be totally enclosed in dust
proof housings with rigid conduit connections. GCear trains shall be oi

i mersed or permanently |ubricated. Two-position operators shall be of the
single direction, spring return, or reversing type. Proportioning
operators shall be capable of stopping at any point in the cycle and
starting in either direction, fromany point. Reversing and proportioning
operators shall have Iimt switches to linmt travel in either direction
unl ess the operator is a stall type. Valve operators shall be equi pped
with a spring yield device so that when in a rel axed position, the device
shall maintain a pressure on the valve disc equivalent to the system
pressure at the valve. Failure node operation shall include the
accessories required to hold the controlled device in the desired failure
node position.

2.2.2 Damper Actuators

Danper actuators shall be rated for at |east 125% of the nmaxi num notive
power necessary to operate against the pressure shown. The actuator stroke
shall be Iimted by an integral adjustable stop in the direction of power
stroke. The actuators shall be provided with nounting and connecti ng
hardware arranged for placing the actuator parallel to the plane of the
danper.

2.2.3 Val ve Actuators

Val ve actuators shall be rated for at |east 125% of the notive power
necessary to operate the valves over their full range of operation against
the total and differential pressures shown.

2.3 DAMPERS
2.3.1 Danper Assenbly
2.3.1.1 Danper Bl ades

A singl e danper section shall have bl ades no | onger than 48 inches and
shal |l be no higher than 72 inches. Maxi num danper blade wi dth shall be 8
i nches. Larger sizes shall be nade from a comnbi nati on of sections.
Danpers shall be steel, or other materials where shown. Flat blades shal
be made rigid by folding the edges. All blade operating |inkages shall be
within the frame so that bl ade connecting devices within the sane danper
section will not be |located directly in the air stream Danper axles shal
be a minimumof 1/2 inch plated steel rods supported in the danper frane by
stainl ess steel or bronze bearings. Blades nounted vertically shall be
supported by thrust bearings. Pressure drop through danmpers shall not
exceed 0.04 inch water gauge at 1,000 fpmin the wi de open position
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Frames shall be at least 2 inches in width. Danpers shall be tested in
accordance wi th AMCA 500-D.

2.3.1.2 Danper Li nks

perating links external to danpers (such as crank arms, connecting rods,
and line shafting for transmtting notion from danper actuators to danpers)
shall withstand a |oad equal to at |east twi ce the naxi mumrequired danper
operating force. Rod |lengths shall be adjustable. Links shall be brass,
bronze, zinc-coated steel, or stainless steel. W rking parts of joints and
cl evises shall be brass, bronze, or stainless steel. Adjustments of crank
arns shall control the open and cl osed positions of danpers. Danper
actuators shall be mounted parallel to the plane of the damper.

2.3.2 Damper Types
Two- posi ti on danmpers shall be parallel-blade type.
2.3.3 Mechani cal and El ectrical Space Ventil ation Danpers

The danpers may be of the parallel or opposed-blade type. Danpers shal

not leak in excess of 80 cfm per square foot at 4 inches water gauge static
pressure when cl osed. Danpers shall be rated at not |less than 1,500 fpm
air velocity.

2.4 | NSTRUMENTATI ON AND CONTROL
2.4.1 Tenperature I nstrunments
2.4.1.1 Resi st ance Tenperature Detector (RTD)

RTD shall be platinum wth an accuracy of plus or mnus 0.1% at 32 degrees
F. RTD shall be encapsul ated in epoxy, Series 300 stainless steel

anodi zed al umi num or copper. Each RTD shall be furnished with an RTD
transmitter as specified nmounted integrally.

2.4.1.2 RTD Transnitter

The RTD transmitter shall be selected to match the resistance range of the
RTD. The transmitter shall be a 2 wire device, producing a linear 4 to 20
mAdc out put corresponding to the required tenperature span. The out put
error shall not exceed 0. 1% of calibrated span

2.4.1.3 I nstrunent Shelter

Instrunment shelter for outside-air tenperature and hunidity sensing

el ements shall prevent the sun fromdirectly striking the sensing el enents.
The instrunent shelter shall be provided with adequate ventilation so that
t he sensing el enent responds to the anbient tenperature of the

surroundi ngs. Instrunment shelter shall be fabricated from wood and pai nted

white. Shelter shall have | ouvered sides, double tops, and slotted bottomns.

2.4.1. 4 Sunshi el d

Sunshi el d for outside-air tenperature sensing el enents shall prevent the
sun fromdirectly striking the tenperature sensing elenents. The sunshield
shal |l be provided with adequate ventilation so that the sensing el enent
responds to the ambient tenperature of the surroundings. The top of each
sunshiel d shall have a fiberglass rainshield projecting over the face of
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t he sunshield. The sunshield shall be painted white.
2.4.2 Ther nost at

Thernost at ranges shall be selected so that the nom nal setpoint is the
m dpoi nt of the range.

2.4.2.1 Nonnodul ati ng Room

Thernostat Contacts shall be FormC, wired to identified termnals. The
maxi mum di fferential shall be 2 degrees F. Thernostat covers shall be made
of metal or heavy-duty plastic, and shall be capable of being | ocked by an
al | en-head wench or a special tool. Thernostat shall have manual sw tches
as required by the application.

2.4.3 Rel ative Humi dity Instrunent

The r.h. sensors shall use bulk polynmer or thin filmcapacitive type

nonsat urati ng sensing el ements capable of wthstanding a saturated
condition w thout permanently affecting calibration or sustaining damage.
The sensors shall include renmovabl e protective menbrane filters. Sensors
shal |l have a range of 20 to 80% w th an accuracy of plus or m nus 2% of
full scale with a tenperature dependence of |ess than plus or minus 2% from
mnus 10 to plus 60 degrees C. A transnitter |located at the sensor shal

be provided to convert the sensor output to a linear 4 to 20 mAdc out put
corresponding to the required humidity span. The transmitter shall include
noni nteracting zero and span adjustnments. Where required for exterior
installation, sensors shall be capable of surviving bel ow freezing
tenmperatures and direct contact with noisture wthout affecting sensor
calibration.

2.4.4 El ectrical Instrunents
2.4.4.1 Current Sensing Relay for Mtors

Current sensing relay shall provide a nornally-open contact rated at a

m ni mum of 50 volts peak and 1/2 anpere or 25 VA, noninductive. There
shall be a single hole for passage of current carrying conductors. Relay
shall be of the split core type, designed for use with existing electrica
installations. The devices shall be sized for operation at 50%rated
current based on the connected | oad. Voltage isolation shall be a nininmm
of 600 volts.

2.4.5 Posi ti on Sensor
2.4.5.1 End (Limt) Switch

Limt switch shall be of the enclosed or sealed type as required for the
application. Switch contacts shall be Form C snap-action with utilization
category and ratings selected for the application

2.4.5.2 Danper End Switch

Each end switch shall be a hernetically-sealed switch with a trip | ever and
over-travel nechanism The switch enclosure shall be suitable for nounting
on the duct exterior and shall permit setting the position of the trip

| ever that actuates the switch. The trip |lever shall be aligned with the
danper bl ade and shall directly sense danper position.
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2.4.5.3 Pot ent i onret er

Potenti oneter may be either rotary or linear, depending on the application
of each position indicator. Position potentioneters shall have a linearity
of plus or mnus 5% and shall indicate position fromO to 100% open

2.4.6 Qut put Devi ces

Qut put device contacts shall be rated for the application. Coils shall be
equi pped with transient suppression devices to limt transients to 150% of
rated coil voltage

2.4.6.1 I nt er posi ng Rel ay

Interposing relay shall be used to provide renpte circuit control of renote
equi prent, or to provide device status input for those devices which do not
have an auxiliary relay contact output available. Relay contacts shall be
enclosed in a dust proof enclosure. Relay shall be rated for a m ni mum of
one mllion nechanical operations. Operating tinme shall be 20 mlliseconds
or less, with release time of 10 nilliseconds or less. |Interposing relay
shall also neet the follow ng requirenents.

Rating: 150 Vac/ 150 Vdc coil, 10 Anperes contacts.

Worki ng Vol tage: 120 Vac/ 48 Vdc to 150 Vvdc, noni nal

Cont act Arrangenent: DPDT (2 Form C).

Base: Plug-in socket, suitable for panel nopunting.
2.4.6.2 Control Rel ay

Control relay contacts shall have utilization category and ratings sel ected
for the application, with a mninmumof 2 sets of Form C contacts encl osed
in a dustproof enclosure. Relay shall be rated for a mnimumlife of one
mllion operations. Operating tinme shall be 20 milliseconds or less, with
release time of 10 milliseconds or |ess.

2.4.6.3 Ti me Del ay Rel ay

Time delay relay contacts shall have utilization category and ratings

sel ected for the application with a mininumof 2 sets of Form C contacts
encl osed in a dustproof enclosure. Delayed contact opening or closing
shal |l be adjustable from1l to 60 seconds with a m ni nrum accuracy of plus or
m nus 2 % of setting.

2.4.6.4 Lat chi ng Rel ay

Latching relay contacts shall have utilization category and ratings

sel ected for the application with a mninumof 2 sets of Form C contacts
encl osed in a dustproof enclosure. Relay shall be rated for a mininumlife
of one nmillion operations. Operating time shall be 20 nmilliseconds or

less, with release tine of 10 milliseconds or |less. Relay operation shal
require separate control circuits for sw tchover fromone position to

anot her.

2.4.6.5 Reed Rel ay

Reed rel ay shall be encapsulated in a container housed in a plastic, epoxy,
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or netal case. Contacts shall have utilization category and ratings

sel ected for the application. Operating and release tines shall be 1
mllisecond or less. Relay shall be rated for a mnimumlife of 10 nmillion
operations.

2.4.6.6 Cont act or

Contactor shall be of the electrically operated, nechanically held type.
Cont actor operation shall require separate control circuits for sw tchover
fromone position to another. Positive |ocking shall be obtained w thout
t he use of hooks, l|atches, or sem permanent magnets. Contacts shall be
doubl e break silver to silver type. Nunber of contacts, utilization
category and ratings shall be selected for the application. Operating and
rel ease tinmes shall be 100 milliseconds or |ess.

2.4.6.7 Solid State Rel ay

| nput - out put isolation shall be greater than 1000 negohns with a breakdown
vol tage of 1500 V rns or greater at 60 Hz. Relays shall be rated for a
mnimmlife of 10 mllion operations. The anbient tenperature range shal
be at least mnus 20 to plus 140 degrees F. Input inpedance shall not be

| ess than 500 ohnms. Relay shall have utilization category and ratings
selected for the application. COperating and release tines shall be 1
mllisecond or |ess.

2.4.6.8 El ectric Sol enoid Operated Hydraulic (EH) Val ve

EH val ve shall have four port operation: conmon, normally open, and
normal |y closed. EH valve shall have an outer cast steel body with
internal parts constructed of brass, bronze, or stainless steel. EH valve
shal |l be rated for 2000 psig when used in hydraulic power transfer system
operation. EH valve operation shall be rated for a mninumof 150 degrees
F

2.4.7 M scel | aneous | nstrunents
2.4.7.1 Cabl e- Ext ensi on Position Transducer

Cabl e- ext ensi on position transducer shall be provided with a NEMA 4 or 6
har d- anodi zed al um num encl osure. Cabl e-extension position transducer shal
have a full stroke range of 0 to 250 inches. Sensor shall be a

pl astic-hybrid precision potentioneter. Measuring cabl es shall be stainless
steel. Input voltage shall be 12 to 40 VDC. |nput current shall be 20nA,
max. Loop resistance shall be 0.02, max. Circuit protection shall be 38 mA
maxi mum | npedance shall be 100 ohmat 100 VDC, mininum Electrical output
signal shall be 4 mA to 20 nA at full stroke.

2.4.7.2 Directional Speaker Array

Directional speaker array shall consist of an alum num structure with
fibergl ass speaker array projectors, stainless steel nounting hardware and
one 100 watt driver per speaker. Directional speaker array shall be capable
of providing a consistent output of 118 dB at a distance of 100 feet.
Directional speaker array shall capable of providing a steady alert signal
Directional speaker array shall require no mai ntenance except for periodic
speaker tests.
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2.4.7.3 Non- Cont acti ng Angul ar Position Sensor

Non- cont acti ng angul ar position sensor shall be standard, 360 degree,
non-contacting rotary position sensor. Non-contacting angul ar position
sensor shall measure phase shift. Sensor shall self-di agnose open, short
circuit and other specific failures. Input signal shall be 100 mA maxi num
Sensor output shall be rationetric. Sensor housing shall be sealed to neet
SAE J1455 and shall be able to withstand heavy vibration. Sensor drive
shall require very low torque. Provide a conpatible I/O connector for
interface with the field panel, and PWM out puts signal. Sensor shall be
capabl e of operation within a -40 deg Cto 85 deg C tenperature range.

2.4.7.4 Exterior M crophone

Exterior M crophone shall be an outdoor heavy-duty ommidirectional type
with anti-bird spikes, wi ndscreen and rain cover. The m crophone di aphragm
and housing shall be constructed of stainless steel. The mi crophone
cartridge shall be 1/2" type with 200V pol ari zation voltage. The

m crophone shall be flat response with a +/- 20 dB anplifier set by
internal junpers with a frequency response range of 20 Hz - 20 kHz and in
conpliance with | EC 60651 Type 1 and ANSI S1.4-1983 Type 1. M crophone
shall be provided with an internal heating systemto prevent condensation
The output anmplifier shall be I ow noise type and designed to drive |ong
cabl es. M crophone sensitivity shall be adjusted to 50nV/ Pa. Dynanic range
upper limt shall be 156 dB SPL. CQutput inpedance shall be |less than 50
ohns. Qutput current shall be greater than 25 mA. Power supply shall be
12-18Vdc, 3W Power consunption shall be 120 mA at 15V supply voltage

M crophone shall be suitable for use within a tenperature range of -40 deg
Cto 50 deg C.  Provide non-rusting nounting hardware for a permanent
install ation.

2.5 WRE AND CABLE, TRANSFORMERS AND TERM NAL BLOCKS

2.5.1 Wre and Cable
Wre and cable jacket material shall be flame retardant PVC, or
fluoropol yner as required for the application per NFPA 70. Milticonductor
cabl e shall have an outer jacket. Wre and cable not indicated as G-E
shal | be provided.

2.5.1.1 Control Wring

a. Digital Functions: Control wiring for digital functions shall be
18 AWG minimumwith 600 volt insulation

b. Analog Functions: Control wiring for analog functions shall be 18
AWG minimumwi th 600 volt insulation, twi sted and each pair
shielded, 2, 3, or 4 wire to match anal og function hardware.
2.5.1.2 Sensor Wring

Sensor wiring shall be 20 AWG mi ni mum tw sted and shielded, 2, 3, or 4 wire
to match anal og function hardware.

2.5.1.3 Termnal Bl ocks
Term nal bl ocks shall be insulated, nodul ar, feed-through, clanmp style with

recessed captive screwtype clanping mechanism suitable for rail rmnounting,
and shall have end plates and partition plates for separation or shall have
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encl osed si des.
2.5.2 Tr ansf or mer

St ep-down transformer shall be utilized where control equipnent operates at
lower than line circuit voltage. Transformer, other than transforners in
bridge circuits, shall have prinaries wound for the voltage avail abl e and
secondari es wound for the correct control circuit voltage. Transforner
shall be sized so that the connected load is 80% of the rated capacity or

| ess. Transforner shall conformto UL 508 and NEMA ST 1.

2.5.3 Nonconducting Wring

Duct Nonconducting wiring duct in control panels shall have slotted sides,
shap-on duct covers, fittings for connecting ducts, mounting clips for
securing ducts, and wire-retaining clips.

2.6 FEP HARDWARE
2.6.1 Smart Field Pane

Smart Field Panels shall be nicroconputer-based with sufficient nenory
provided to performall specified and shown Smart Field Panel functions and
operations, including spare capacity for all spares and its |I/O functions
specified. Al functions, constraints, database infornation, operator
devel oped prograns and any ot her data shall be downl oadabl e fromthe work
station. Each Smart Field Panel shall have a minimum of 10%of its 1/0
functions as spare capacity but not |ess than 2 of each type used in each
The type of spares shall be in the sane proportion as the inplenmented 1/0
functions on the panel, but in no case shall there be |l ess than two spare
poi nts of each type. The panel 1/0 functions shall be furnished conplete,
wi th no changes or additions necessary to support inplenentation of spare
functions. OQutput relays associated with digital signals shall be

consi dered part of the 1/0O function, whether physically nounted in the
encl osure or separately nmounted. |nplenmentation of spare points shal
necessitate only providing the additional field sensor or control, field
Wi ring including connection to the system and point definition assignment
by the operator. The panel shall contain all necessary |I/O functions to
connect to field sensors and control panels. 1/0O function operation shal
be fully supervised to detect I/O function failures. Smart Field Panels
shal |l operate in an i ndependent stand-al one node, which is defined as al
Smart Field Panel operations as specified performed by the Smart Field
Panel w thout any continuing input fromthe Wrk Station. Al 1/0
functions of individual nonitored and controlled systens shall be

i mpl enented in one FEP. The Smart Field Panel shall be capable of
controlling a mx of at least 32 Unitary Controllers, and Universa
Programmabl e Controll ers.

2.6.1.1 I ntegral Features
The Smart Field Panel shall include:
a. Min power switch
b. Power on indicator
c. Portable Tester/Wrkstation Connector

d On-Of-Auto switches for each DO
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e. M ninmum Maxi nrum Aut o swi tches, or Auto-Manual switches with nanua
out put overrider, for each AO

f. An intrusion detection device, connected as an alarm
2.6.1.2 Communi cation I nterfaces

Conmuni cations interfaces for each DIS circuit between Smart Field Panels
and the Wrk Station and between Smart Field Panels and RTU, Unitary
Control l ers, and Universal Progranmable Controllers, shall be provided.
Conmuni cation interfaces shall be provided between each Smart Field Pane
and all associated I/O functions. The DTS will provide for transnission
speeds necessary to conply with performance requirenments specified. DTS
equi prent shall be installed in the Smart Field Panel enclosure.

2.6.1.3 Menory and RTC Backup

The Smart Field Panel nenory and real tine clock functions shall continue
to operate for a mnimumof 72 hours in the event of a power failure. |If
rechargeabl e batteries are provided, automatic charging of batteries shal
be provided and a | ow battery al arm nessage shall be sent to the Wirk
Station and a |l ocal indication provided.

2.6.1.4 Dupl ex Qutl et

A single phase, 120 Vac electrical service outlet for use with test
equi prent shall be furnished either inside or within 6 feet of the Smart
Fi el d Panel encl osure.

2.6.1.5 Locki ng Encl osures

Locki ng type nounting cabinets with common keying shall be furnished for
each Smart Field Panel

2.6.1.6 Fai | ure Mde

Upon failure of the Smart Field Panel, either due to failure of the Smart
Fi el d Panel hardware or of the DTS, the Smart Field Panel shall revert to
the failure node as shown.

a. DTS Failure: Upon failure of conmunications, the Smart Field
Panel shall operate in an independent stand-al one node. RTUs,
Unitary Controllers, and Universal Programmable Controllers
connected to the affected Smart Field Panel shall continue to
report to the Smart Field Panel

b. Snart Field Panel Hardware Failure: Upon failure of the Snart
Fiel d Panel hardware, the Smart Field Panel shall cease operation
and stop comuni cations with other UMCS conmponents. RTUs, Unitary
Controll ers and Universal Programmable Controllers connected to
the affected Snart Field Panel shall respond to this failure as
speci fied and shown.

2.6.2 Unitary Controller
The Unitary Controller shall be a mcroprocessor based, stand-al one,

dedi cat ed purpose controller, comunicating with the Snart Field Panel
desi gned and programed to control air distribution system m xi ng boxes,
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termnal units, heat punps, fan coil units, self-contained DX units or VAV
boxes as shown. Each Unitary Controller shall contain resident prograns in
repr ogranmabl e nonvol atile menory for each specific application

i npl enented. Each Unitary Controller shall contain necessary power
supplies, transformers, nenmory, |/O functions and comunications interfaces
necessary to performits required functions and to provide control and

nonitoring of connected equi prent and devices. It shall contain al
necessary |/ O functions to connect to field sensors and controls. /O
operation shall be fully supervised to detect 1/O function failures. It

shal |l provide for operation as a device connected to the systemvia a Snart
Fi el d Panel .

2.6.2.1 I ntegral Features
The Unitary Controller shall include:
a. Min power switch
b. Communication interface to Smart Field Panel
c. Al 1/Ofunctions required to inplement the requirements as shown.
d. Portable Tester/Wrkstation Connector.
2.6.2.2 Speci fic Requirenents

Unitary Controller conponents for dehumidifier units shall be furnished to
the unit manufacturer for factory mounting and calibration

a. Accessibility and Interfaces: Each Unitary Controller shall be
accessi bl e for purposes of application selection, contro
paraneters, setpoint adjustnment, and nonitoring fromthe UMCS
Workstations and Smart Field Panel as specified and shown. A
Portabl e Tester/Wrkstation connected to any Smart Field Panel on
the network, directly or via nodem shall have the sane access.
They shall al so be accessible with a Comunication and Progranmm ng
Devi ce connected to a comruni cati ons port on the Unitary
Controller.

b. Unit Controls: Controls shall consist of connections, a room
tenmperature sensor, relative humdity sensor, and an adj ustabl e
nm croprocessor-based controller. The controller shall operate the
unit for cooling and heating and provide control outputs for
conpressor, condenser reheat, and renote condenser. This
controller capability shall allow the sequencing all conmpnents to
mai ntain conditions in the space.

2.6.2.3 Fai | ure Mde

Upon failure of the Unitary Controller, it shall revert to the failure node
of operation as shown.

2.6.3 I /O Functions
2.6.3.1 FEP 1/ 0O Functi ons
FEP I/0O functions shall be defined as functionally part of the Smart Field

Panel , RTU, Unitary Controller, or Universal Programmble Controller as
speci fied, and conmuni cate over a dedi cated conmmuni cation circuit. When
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renotely located, 1/0O functions shall be subject to the same requirenents
as for Smart Field Panel, RTU, Unitary Controller, or Universa
Programmabl e Controller.

2.6.3.2 The Al function

The Al function shall nonitor each anal og i nput, perform A-to-D conversion
and hold the digital value in a buffer for interrogation. The A-to-D
conversion shall have a mininmumresolution of 10 bits. Signal conditioning
shal |l be provided for each Al. Al Als shall be individually calibrated
for zero and full scale. The Al shall incorporate comopn node noise
rejection of 50 dB fromO to 100 Hz for differential inputs, and norma

node noi se rejection of 20 dB at 60 Hz from a source i nmpedance of 10,000
ohns. Input signals shall be within the ranges of 0 to 10 Vdc or 4 to 20
mAdc.

2.6.3.3 The AO function

The AO function shall accept digital data, perform D-to-A conversion, and
output a signal within the ranges of 0 to 10 Vdc or 4 to 20 nmAdc. D-to-A
conversion shall have a mininumresolution of 8 bits. Al AGs shall be
individually calibrated for zero and full scale. Short circuit protection
on vol tage outputs and open circuit protection on current outputs shall be
provided. Contractor shall provide an individual gradual switch for nmanua
override of each AO and nmeans of physically securing access to these
switches as specified. Contractor shall provide for each AO a three
position switch for selection of the DDC control signal, no control signal
or a locally generated control signal for connection to the controlled
device. Al switches shall be selected for the application. Swtches for
pneurmati c control outputs shall provide a connection for an externally
generated pneumatic signal. All switches shall be either of a key operated
design with the same keying systemused for other outputs or otherw se
suitably protected from unauthorized access by a keyed access.

2.6.3.4 The DI Function

The DI function shall accept on-off, open-close, or other change of state
(two state data) indications.

2.6.3.5 The DO function

The DO function shall provide contact closures for nonentary and mai ntai ned
operation of output devices. Cosures shall have a mninmumduration of 0.1

second. DO relays shall have a breakdown vol tage between contacts and coi

of at least 500 volt peak. Electromagnetic interference suppression shal
be furnished on all output lines to limt transients to nondamagi ng | evel s.
M ni mum contact rating shall be one-half anpere at 24 Vac.

2.6.3.6 The PA Function

The PA function shall have the same characteristic as the DI, except that a
buf fer shall be provided to totalize pulses and allow for interrogation by
the system The PA shall accept rates up to 10 pul ses per second. The
accunul ator points shall totalize pul ses received fromdry contacts. A
sensi ng vol tage shall be supplied fromthe FEP. Accunul ator points shal
accept Form C contacts (both the "Y' and "Z" contacts on kil owatt-hour
nmeter KYZ contacts shall be nonitored) and Form"A" or "B"' contact inputs.
Each PA shall totalize a count of up to 65,536, and shall be able to be
read at any time without |oss of input data. Wen each PA reaches its
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maxi mum val ue, it shall automatically reset to zero, and begin counting
pul ses agai n.

2.6.3.7 The Bi nary Coded Deci mal (BCD) Function

The BCD function shall have the same characteristics as the DI, except
that, in addition, a buffer shall be provided to totalize inputs and all ow
for interrogation by the Smart Field Panel. The BCD function shall have
16-channel optically isolated buffered inputs to read four digit nunbers.
The BCD function shall accunulate inputs at rates up to 10 inputs per
second.

2.6.3.8 Fai | ure Mde

Upon failure of the I/O function, including data transm ssion failure,

| ogi ¢ power supply failure, FEP processor malfunction, software failure,

i nterposing relay power failure, or any other failure which prevents stand
al one operation of any FEP nornal |y capabl e of stand al one operati on,
connected out puts shall be forced to the failure node shown.

2.6.4 Portabl e Tester/Wrkstation

A portable tester/workstation shall be provided and shall be connectable to
any FEP. The portable tester/workstation shall consist of a portable
conputer with a nomnal 10 inch active color matrix liquid crystal display,
capabl e of displaying up to 256 colors at a mninmumresolution of 640 X 480
pi xel s, 64 bit m croprocessor operating at a mininumof 1.0 GHz. The
portable tester/workstation shall have, as a minimum a 10 GB hard drive

16 megabytes of menory, integral pointing device, serial and paralle

ports, color VGA video port for an external color nonitor, switchable C3.5
inch floppy disk drive, nodem PCMCIA Type 3 slot, rechargeable battery,
battery charger and 120 Vac power supply. It shall include carrying case,
extra battery, charger and a conpatible network adapter. The
tester/workstation shall

a. Run FEP di agnostics.

b. Load all FEP nmenory resident prograns and i nformation, including
parameters and constraints.

c. Display any Al, D, or PAinput in engineering units.

d. Control any AO or DO

e. Provide an operator interface, contingent on password |evel,
all owi ng the operator to use full English |anguage words and
acronyms, or an object oriented graphical user interface.

f. Display database paraneters.

g. Mdify database paraneters.

h. Accept FEP software and information via an ElI A ANSI/ElI A Tl A-232-F
port at the Wirk Station conputers provided, for subsequent
loading into a specific FEP. Provide all necessary software and
hardware required to support this function

i. Disable/enable each FEP
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2.

j. Performall workstation functions as specified.
7 FEP SOFTWARE

Al FEP software described in this specification shall be furnished as part
of the conplete UMCS

. 7.1 Qperating System

Each FEP shall contain an operating systemthat controls and schedul es that
FEP's activities in real time. The FEP shall maintain a point database in
its menory that includes all paraneters, constraints, and the |atest val ue
or status of all points connected to that FEP. The execution of FEP
application prograns shall utilize the data in nenory resident files. The
operating systemshall include a real time clock function that maintains

t he seconds, mnutes, hours, date and nonth, including day of the week.
Each FEP real time clock shall be automatically synchronized with the
systemis real tine clock at |east once per day to plus or mnus 10 seconds.
The tinme synchroni zation shall be acconplished wi thout operator

i ntervention and without requiring systemshutdown. The operating system
shall allow | ocal |oading of software and data files fromthe Portable
Tester/Wrkstation. It shall also support data entry and di agnostics using
an Operator Interface Panel attached directly to the FEP

.7.1.1 Startup

The FEP shall have startup software that causes automatic commencenent of
operation w thout human intervention, including startup of all connected
I/O functions. A FEP restart program based on detection of power failure
at the FEP shall be included in the FEP software. Upon restoration of
power to the FEP, the programshall restart equi pnent and restore |loads to
the state at tinme of power failure, or to the state as commanded by tine
programs or other overriding programs. The restart program shall include
start time del ays between successive comands to prevent demand surges or
overload trips. The startup software shall initiate operation of self-test
di agnostic routines. Upon failure of the FEP, if the database and
application software are no longer resident or if the clock cannot be read,
the FEP shall not restart and systens shall remain in the failure node

i ndicated until the necessary repairs are made. |If the database and
application progranms are resident, the FEP shall resume operation after an
adjustable time delay of fromO to 600 seconds. The startup sequence for
each FEP shall include a unique tine delay setting for each control output
when system operation is initiated.

.7.1.2 Qper ati ng Mode

Each FEP shall control and nonitor functions as specified, independent of
conmuni cations with the Work Station. This software shall performall FEP
functions and FEP resident application prograns as specified using data
obtained fromI/O functions and based upon the FEP real tinme clock
function. Wen comunications circuits between the FEP and the Wrk
Station are operable, the FEP shall obtain real time clock updates and any
requi red global data values transmtted fromthe system s real tine clock
The FEP software shall execute comrands after perform ng constraints checks
in the FEP. Status and anal og val ues, including alarns and other data
shall be transmitted to the Wrk Station when communications circuits are
operable. |If comunications are not avail able, each FEP shall function in
st and- al one node and operational data, including the |atest status and

val ue of each point and results of calculations, normally transnmitted to
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the Wirk Station shall be stored for later transm ssion to the Wirk
Station. Storage for the |atest 1024 val ues shall be provided at each
Smart Field Panel. Each FEP shall accept software downl oaded fromthe Wrk
Station. Constraints shall reside at the FEP
2.7.1.3 Fai | ure Mdde
Upon failure for any reason, each FEP shall perform an orderly shutdown and
force all FEP outputs to a predeternined (failure nbode) state, consistent
with the failure nodes shown and the associ ated control device.
2.7.2 Functi ons
The Contractor shall provide all software necessary to acconplish the
foll owi ng functions, as appropriate, fully inplenented and operati onal
within each Smart Field Panel, RTU, Unitary Controller and Universa
Programmabl e Controller.
a. Scanning of inputs.
b. Control of outputs.
c. Reporting of anal og changes outside a selectable differenti al
d. Reporting of unauthorized digital status.
e. Reporting of alarnms automatically to Work Station

f. Reporting of 1/O status to Wrk Station upon request.

g. Mintenance of real tinme, updated by the Wrk Station at |east
once a day.

h. Comunication with the Wrk Station

i  Execution of FEP resident application prograns.

j. Averaging or filtering of all Als.

k. Constraints checks (prior to command issuance).

| . Diagnostics.

m Portable tester/workstation operation as specified.

n. Reset of PA by operator based on tine and val ue.

2.7.2.1 Anal og Monitoring

The system shall neasure and transmt all anal og val ues i ncl uding
cal cul at ed anal og points. An analog change in value is defined as a change
exceeding a preset differential value as specified. The record transmtted
for each anal og value shall include a readily identifiable flag which
i ndi cates the abnornmal status of the value when it deviates from operator
sel ectabl e upper and lower analog linmts. Analog values shall be expressed
in proper engineering units with sign. Engineering units conversions shal
be provided for each neasurenent. Each engineering units conversion set

shal I include range, span, and conversion equation. A vocabulary of
engi neering unit descriptors shall be provided, using at |east three
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al phanuneric characters to identify information in the system
2.7.2.2 Logic (Virtual) Points

Logic (virtual) points shall be software points entered in the point

dat abase which are not directly associated with a physical I/0O function
Logic (virtual) points shall be analog or digital points created by

cal cul ation fromany conbination of digital and anal og points, or other
data having all the properties of real points, including alarns, wthout

t he associated hardware. Logic (virtual) points shall be defined or

cal cul ated and entered into the database by the Contractor. The cal cul ated
anal og point shall have point identification in the sane format as any

ot her anal og point. The calcul ated point shall be used in any program
where the real value is not obtainable directly. Constants used in

cal cul ati ons shall be changeable online by the operator. Calcul ated point
val ues shall be current for use by the systemw thin 10 seconds of the tine
of any input changes.

2.7.2.3 State Variabl es
If an anal og point represents nmore than two (up to 8) specific states, each
state shall be naneable. For exanmple, a |level sensor shall be displayed at
its measured engineering units plus a state variable with naned states
usable in prograns or for display such as | ow al arnf | ow nornmal / hi gh/ hi gh
al arm
2.7.2.4 Analog Totalization
Any anal og point shall be operator assignable to the totalization program
Up to eight anal og values shall be totalized within a selectable tine
period. At the end of the period, the totals shall be stored.
Totalization shall then restart fromzero for the next tinme period. The
program shall keep track of the peak and total value measured during the
current period and for the previous period. The operator shall be able to
set or reset each totalized value individually. The time period shall be
able to be operator defined, nodified or deleted online.
2.7.3 I /O Poi nt Database/ Paraneter Definition
Each 1/ 0O point shall be defined in a database residing in the FEP. The
definition shall include all physical paranmeters associated with each
point. Each point shall be defined and entered into the database by the
Contractor, including as applicable:
a. Nane.
b. Device or sensor type (i.e., sensor, control relay, notors).
c. Point identification nunber.
d. Unit.
e. Building nunber.
f. Area.
g. Installation.

h. FEP number and channel address.
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i. KW(running).
j. KW{(starting).
k. Sensor range.
I. Controller range.
m  Sensor span.
n. Controller span
0. Engineering units conversion (scale factor).
p. Setpoint (anal og).
g. High reasonabl eness val ue (anal og).
r. Low reasonabl eness val ue (anal og).
s. Highalarmlint (differential return to nornal).
t. Lowalarmlimt differential (return to normal).
u. High alarmlimt (anal og).
v. Lowalarmlimt (analog).
w. Alarmdisable tinme period upon startup or change of setpoint.
X. Anal og change differential (for reporting).
y. Alarmclass and associated prinmary nessage test.
z. Hi gh accunulator limt (pulse).
aa. Status description
bb. Run time target.
cc. Failure node as specified and shown.
dd. Constraints as specified.
2.7.4 Al arm Processing

Each FEP shall have al arm processing software for A, D, and PA alarnms for
all real and virtual points connected to that FEP

2.7.4.1 Digital Alarms Definition

Digital alarms are those abnormal conditions indicated by DIs as specified
and shown.

2.7.4.2 Anal og Al arns Definition

Anal og al arns are those conditions higher or |ower than a defined value, as
measured by an Al. Anal og readings shall be conpared to predefined high
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and low limts, and alarmed each tine a value enters or returns froma
l[imt condition. Unique high and low limts shall be assigned to each
anal og point in the system Analog alarmlimts shall be stored in the FEP
dat abase. Each analog alarmlinmt shall have an associated unique limt

di fferential specifying the amount by which a variable nmust return into the
proper operating range before being annunciated as a

return-to-normal -state. Al linmts and differentials shall be entered
online by the operator in limts of the neasured variable, w thout
interruption or loss of monitoring of the point concerned. The program
shal |l automatically change the high or lowlimts or both, of any anal og
poi nt, based on tine schedul ed operations as specified, allowing for a tine
interval before the alarmlimt becones effective. |In CPA applications,
key the imt to a finite deviation traveling with the setpoint. The
system shal |l automatically suppress analog alarmreporting associated with
a digital point when that digital point is turned off.

2.7.4.3 Pul se Accumul ator Al arns Definition

Pul se accunul ator alarms are those conditions calculated fromtotalized
val ues of accumul ator inputs or PA input rates that are outside defined
limts as specified and shown. PA totalized values shall be conpared to
predefined linmts and alarned each tinme a value enters a limt condition
Unique limts shall be assigned to each PA point in the system Linmits
shall be stored in the FEP dat abase.

2.7.5 Constraints
2.7.5.1 Equi prent Constraints Definitions

Each control point in the database shall have FEP resident constraints
defined and entered by the Contractor, including as applicable:

a. Muximumstarts (cycles) per hour

b. M ninmumoff tinme.

c. Mnimmon tinme.

d. Hghlimt (value in engineering units).

e. Lowlimt (value in engineering units).
2.7.5.2 Constraints Checks

Al'l control devices connected to the system shall have the FEP nenory

resi dent constraints checked before each comand is issued to insure that
no equi pnent damage will result from i nproper operation. Each conmrand
shal | be executed by the FEP only after all constraints checks have been
passed. Each command poi nt shall have uni que constraints assigned. High
and | ow "reasonabl eness" values or one differential "rate-of-change" val ue
shal | be assigned to each Al. Values outside the reasonableness lints
shall be rejected and an al arm nmessage sent to the Wrk Station. Status
changes and anal og poi nt val ues shall be reported to the workstati on wupon
operator request, such as for reports, al phanuneric displays, graphic

di spl ays, and application programs. Each individual point shall be capable
of being selectively disabled by the operator fromthe workstation

Di sabling a point shall prohibit nmonitoring and automatic control of that
poi nt .

SECTI ON 13801 Page 38



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

2.7.6 Di aghosti cs

Each FEP shall have self-test diagnostic routines inplenmented in firmare.
The tests shall include routines that exercise nmenory. Diagnostic software
shall be usable in conjunction with the portable tester/workstation. The
software shall display nessages in English to informthe tester's operator
of di agnosed probl ens.

2.7.7 Control Sequences and Control Loops

Specific functions to be inplenented are defined in individual system
control sequences and dat abase tables shown in the draw ngs, and shal
i nclude, as applicable, the follow ng:

a. Pl Control: This function shall provide proportional control and
proportional plus integral control

b. Two Position Control: This function shall provide control for a
two state device by conparing a set point against a process
vari abl e and an establi shed deadband.

c. Floating Point Control: This function shall exercise control when
an error signal exceeds a selected deadband, and shall maintain
control until the error is within the deadband linmts.

d. Signal Selection: This function shall allow the selection of the
hi ghest or | owest anal og value froma group of anal og val ues as
the basis of control. The function shall include the ability to
cascade anal og val ues so that |arge nunbers of inputs can be
reduced to one or two outputs.

e. Signal Averaging: This function shall allow the mathematica
cal cul ati on of the average anal og val ue froma group of anal og
val ues as the basis of control. The function shall include the
ability to "weight" the individual anal og val ues so that the
function output can be biased as necessary to achi eve proper
control

f. Reset Function: This function shall develop an AO based on up to
two Als and one operator specified reset schedul e.

g. Cooling/Heating Operation Program Software shall be provided to
change, either automatically or on operator conmand, the operating
paranmeters, nmonitoring of alarmlimts, and start-stop schedul es
for each nechani cal system where such a change fromcooling to
heating and vice versa is neaningful. The software shall provide
conmands to application prograns to coordinate cooling or heating
node operation. Software shall automatically switch facilities
fromcooling to heating, and vice versa, based on schedul es or
tenperatures. Al HVAC equi prent and systens shall be assigned to
t he program

2.7.8 Command Priorities

A schene of priority levels shall be provided to prevent interaction of a
conmand of low priority with a conmand of higher priority. The system
shall require the latest highest priority cormmand addressed to a single
point to be stored for a period of time |longer than the |ongest tinme
constraint in the on and off states, insuring that the correct comrand
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shal |l be issued when the tine constraint is no longer in effect or report
the rejected command. Override comands entered by the operator shall have
hi gher priority than those emanating from applications prograns.

2.7.9 Resi dent Application Software

The Contractor shall provide resident applications prograns devel oped in
accordance with paragraph GRAPH C OBJECT ORI ENTED PROGRAMM NG t o achi eve

t he sequences of operation, paraneters, constraints, and interlocks
necessary to provide control of the systens connected to the UMCS. Al
application progranms shall be resident and shall execute in the FEP, and
shal | coordinate with each other, to insure that no conflicts or
contentions renain unresolved. The Contractor shall coordinate the
application prograns specified with the existing equi prent and controls
operation, and other specified requirenents. A scheme of priority levels
shal |l be provided to prevent interaction of a conmand of low priority with
a conmmand of higher priority. The systemshall require the |atest highest
priority command addressed to a single point to be stored for a period of
tinme longer than the longest tinme constraint in the ON and OFF states,

i nsuring that the correct command shall be issued when the tinme constraint
is no longer in effect or the rejected command shall be reported. Override
conmands entered by the operator shall have higher priority than those
emanating from application prograns.

2.7.9.1 Program I nputs and Qut puts

The Contractor shall use programinputs listed for each application program
to calculate the required programoutputs. Were the specific program

i nputs are not available, a "default" value or virtual point appropriate
for the equi pment being controlled and the proposed sequence of operation
shal |l be provided to replace the m ssing input, thus allow ng the
application programto operate. Als to application programs shall have an
oper at or adj ustabl e deadband to preclude short cycling or hunting. Program
out puts shall be real analog or digital outputs or logic (virtual) points
as required to provide the specified functions. The Contractor shal

sel ect the appropriate input and output signals to satisfy the requirenents
for control of all systens as shown.

2.7.9.2 DDC Condi ti ons

The Contractor shall provide software required to achi eve the sequences of
operation, paraneters, constraints, and interlocks shown. Application
software shall be resident in the FEP in addition to any other required
software. In the event of a FEP failure, the controlled equi prent shal
continue to function in the failure node shown.

2.7.9.3 DDC Sequences of Operation

The DDC sequences shown descri be the actions of the control systens for the
process vari abl es, such as position, tenperature, humdity or pressure.

a. Control - The application software shall utilize proportional
proportional plus integral, or proportional plus integral plus
derivative control with automatic self-tuning of the process
vari abl es shown.

b. Status - Equi pnent operation shall be verified using the sensors
shown.
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c. Alarnms - The operation of the equi pnent shall be subject to the
operational nobdes, conditions and | ogic described. A status
feedback tine delay (adjustable) shall be initiated on equi prment
startup or setpoint change to allow equi prent to reach its
operating setpoint.

2.7.9.4 Generator Mnitoring and Ventilation Contro
The software shall renmotely nmonitor and control ventilation danpers
operation based on Automatic Transfer Switch operational data. The program
shal | nonitor Generator Room Tenperature and Generator Run Status and
position discharge and recircul ation danpers to maintain the Room
Tenperature setpoint. All setpoints shall be adjustable.

2.8 WORK STATI ON EQUI PMENT

2.8.1 Wor kst at i on
These functions may be conbined with the Main Control Room Fiel d Panel

2.8.1.1 Wor kst ati on Comput er
The workstation conmputer shall be a standard unnodified digital conputer of
nodul ar design. The CPU word size shall be 64 bits or larger. The
operating speed of the processor shall be at |east 800 Miz.

2.8.1.2 Wor kst ati on Menory

The conputer shall contain at |east 256 negabytes of nenory, expandable to
a mni mum of 512 negabytes without additional chassis or power supplies.

2.8.1.3 Wor kst ati on Power Supply
Power supply shall have a mini mum capacity of 250 watts.

2.8.1.4 Workstation Real Tinme Cock (RTC
Accuracy shall be within plus or minus one minute per nmonth. The RTC shal
maintain time in a 24 hour format including seconds, minutes, hours, date,
and nonth and shall be resettable by software. The RTC shall continue to
function for a period of 3 nonths w thout power.

2.8.1.5 Wor kstation Serial Ports

a. Two EIA ANSI/EIA TI A-232-F serial ports shall be provided for
general use.

b. Adjustable data transmi ssion rates from 9600 to 57.6 Kbps
sel ect abl e under program control

2.8.1.6 Wor kst ation Parallel Port
An enhanced parallel port shall be provided.
2.8.1.7 Workstation Col or Monitor
The nonitor shall be as shown, but no less than 17 inches, with a m ni num

resol ution of 1280 by 1024 pixels, noninterlaced, and a maxi num dot pitch
of 0.28 mllimeters. However, if the workstation functions are integrated
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with the Main Control Room Field Panel, the nonitor nmay be 12-inch SVGA- TFT

color flat panel. The video output card shall support at |east 256 colors

at a resolution of 1280 by 1024 pixels at a mininumrefresh rate of 70 Hz.
2.8.1.8 Wor kst ati on Keyboard

A 101 key keyboard having a mni num 64 character standard ASCI| character
set based on and ANSI X3.154 shall be furnished.

2.8.1.9 Wor kst ati on Di sk Storage
A hard disk with controller having a nmaxi rum average access tinme of 10
mlliseconds shall be provided. The hard disk shall provide a m ni num of
10 gi gabytes of fornmatted storage. Additionally, a PCMCIA slot with a
renovabl e m ni mum 500 megabyte hard drive shall be provided.

2.8.1.10 Wor kst ati on Fl oppy Disk Drives

Two high density floppy disk drives and controllers in 3-1/2 inch dianeter
size shall be provided.

2.8.1.11 Wor kst ati on Magnetic Tape System
A quarter inch cartridge nmagnetic tape systemshall be provided. The
system capacity shall be a m nimum of 2.0 gi gabytes m ni nrum per tape. Each
tape shall be conputer grade, in a rigid cartridge with spring-loaded cover
and wite-protect switch
2.8.1.12 Wor kst ati on Modens
Modem shal | operate at 56,000 bps, full duplex on circuits using
asynchronous conmuni cations. It shall have error detection, auto
answer/auto dial, and call progress detection. The nodem shall neet the
requi renents of 1TU V.34, ITU V.42 for error correction and |1 TU V.42 bis
for data conpression standards. Moddem shall be suitable for operating on
uncondi ti oned voi ce grade tel ephone lines in conformance with 47 CFR 68.
2.8.1.13 Wirkstation Audible Al arm
The manufacturer's standard audi bl e al arm shall be provided.
2.8.1.14 Wrkstation Muse
A mouse with a mnimumresolution of 400 dots per inch shall be provided.
2.8.1.15 Wor kstati on CD-ROM Drive
A CD-ROM drive having a nom nal storage capacity of 650 negabytes shall be
provided. The CD-ROM drive shall have the follow ng mininum
characteristics:
a. Data Transfer Rate: 900 Kbps.
b. Average Access Tine: 150 mlliseconds.

c. Cache nmenory: 256 Kbytes.

d. Data throughput: 1 Myte/second, m nimm
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2.8.

2

Net wor k Laser Printer

The | aser printer shall neet the follow ng ninimumrequirenents:

2.8.3
Al

2.8.3.1
a.
b
C.
d.

2.8.3.2
a.

a.

b

Resol ution: 600 by 600 dots per inch
Printing Tinme: 10 pages per m nute.

Data Buffer Size: 18 Megabytes.

Media Size: 8.5 X 11 and 8.5 X 14 inches.
Interfaces: Parallel port & LAN interface.

Paper Cassette: 250 sheet capacity.

LAN Equi prrent

LAN equi prrent shall fully conply with EEE Std 802.3 (10 BASE 2 or 10
BASE T or greater) Ethernet networks or |EEE Std 802.4 Arcnet networks.

Coaxi al Cabl es and Connectors

Cabl e shall be Type RG 58/ U coaxi al cable specifically designed
for Ethernet applications or RG 62 coaxial cable specifically

desi gned for ARCNET application conpatible with the LAN and shal
have a tinned copper conductor wi th pol yethyl ene insulation,

ti nned copper braid shield, PVC jacket and ni ni mum shield coverage
of 95% Connections to the LAN shall be nade using BNC

Fenmal e- Mal e- Fenal e T-connectors utilizing a radiation suppressing
sl eeve supporting the sheath. LAN terninations shall be nade
using 50 or 93 ohmresistors as required by the LAN.

For projects which require multiple types of cable jackets or
speci al types of cable, indicate the type of each cable on the
drawi ngs. For cabl es which require special jackets, such as those
subj ect to corrosive environnents, provide a description of the
envi ronnental requirenents.

Sel ect the appropriate cable jacket rating (such as CVMR, CM5 CWP
OFNG, OFNR, or OFNP) based on NEC or |ocal code requirements. |f
there is a potential for mxed rating of the same cables, use the
hi ghest rating only.

Use fiber optic cable for backbone data service, unless expanding
an existing site where other backbone cable types are required or
requested by user. Unshielded twisted pair cable is not
recommended for backbone cable, but if requested by the user
shoul d neet or exceed the perfornmance of the horizonta

di stribution (station) cable.

Cabl e and Accessories

Ri ser cable shall neet the requirenments of | CEA S-80-576 and EIA
ANSI / TI A/ El A-568-A for Category 5, 100-ohm UTP cable. Cable shal
be | abel verified. Cable jacket shall be factory marked at
regul ar intervals indicating verifying organization and
performance |l evel. Conductors shall be solid untinned copper 24
AWG.  Cabl e shall be rated CM per NFPA 70
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b. Horizontal cable shall neet the requirenments of ElIA
ANSI / TI A/ El A-568-A and for Category 5, horizontal UTP cable.
Cabl e shall be I abel-verified. Cable jacket shall be factory
marked at regular intervals indicating verifying organization and
performance | evel. Conductors shall be solid untinned copper 24
AWG. Cabl e shall be rated CM per NFPA 70

c. Backbone cable shall neet the requirenents of EIA
ANSI / TI A/ El A-568- Afor Category 5 UTP cable. Cable shall be
| abel -verified. Cable jacket shall be factory marked at regul ar
intervals indicating verifying organization and perfornmance |evel.
Cabl e shall be rated CM per NFPA 70. Cable shall have band
mar ki ngs every 8 feet for transceiver tap placenent.

d. CQutlets shall be eight-position nodul ar jacks that neet the
requi renents of EIA ANSI/TI A/ El A-568-A for Category 5 connecting
hardware. Qutlet wire term nations shall be insulation
di spl acenent contact (IDC) type. Jack pin/pair configuration
shal | be T568A per EIA ANSI/TIA/ EIA-568-A. Qutlets shall be
unkeyed. Facepl ates shall be provided and shall be ivory in
color, inpact resistant plastic, single gang. Mounting plates
shal |l be provided for systemfurniture and shall match the
furniture systemin color.

e. Patch panels shall consist of eight-position jacks arranged in
rows or colums on wall mounted frames. Cable term nations shal
be insul ation displacenment contact (IDC) type. Patch pane
conponents shall neet or exceed the requirenments of ElA
ANSI / TI A/ El A-568-A for Category 5 connecting hardware. Jack
pi n/ pair configuration shall be T568A per EIA ANSI/TI A/ El A-568- A
Jacks shall be unkeyed.

f. Patch cords shall be cable assenblies consisting of flexible,
twisted pair stranded wire with eight-position plugs at each end.
Patch cords shall neet the requirenents of EIA ANSI/TI A/ El A-568-A
for Category 5 UTP patch cords. Cable shall be | abel verified.
Cabl e jacket shall be factory marked at regular intervals
i ndi cating the verifying organi zati on and performance | evel.

Patch cords shall be wired straight through such that pin nunbers
are identical at each end and shall be paired to match T568A patch
panel jack wiring per EIA ANSI/TI A/ El A-568-A. Patch cords shal

be unkeyed. Patch cords shall be factory assenbl ed.

2.8.3.3 Net work | nterface Card

Network interface cards shall be provided for LAN managenent functions and

for serving devices as shown on the drawi ngs. The network interface card

shall use a 16 bit interface to the data bus. It shall be supplied with an
on-board RJ45 connector and transceiver for direct connection to the LAN

It shall also have an auxiliary unit input port for perform ng diagnostics.
On-board buffer menmory of at |east 16K bytes shall be included to prevent

| oss of data packets.

2.8.3.4 Bri dges
Bri dges shall provide comruni cati on between | ocal area networks segments as

shown. Bridges shall support protocols utilized in the |ocal area
networks. The bridge shall include interface equipment to support data
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rates shown, but no less than 14,400 bps. Bridges with nmultiple

conmuni cation lines shall be nodul ar, expandable to a m nimumof 16 ports.
Each port shall have LED indicators for nmonitoring network status. The
bri dge shall be self-configuring and protocol transparent.

2.8.3.5 Hubs

Net wor k hubs shal |l provide conmuni cati on between network devices using

m ni mum 10 BASE T cables. Network hubs shall support protocol utilized in
the LAN. Network hubs shall be nodul ar and expandabl e froma m ni mum of 16
ports up to 48 ports. Each port shall have LED indicator for network
nonitoring status. Network hubs shall pernmit online network changes

wi t hout di sturbing network devices. Ml functioning network devices shal

be automatically renoved from service without shutting down the network

2.8.4 Communi cati ons Network | nterface

The Work Station shall include nodens, data connecting units, and other
line term nations as required for each comruni cations circuit connected to
t he conmuni cati on network shown.

2.8.5 Net wor k Security Call back Modem

The network security call back nbdem shall be a stand-al one nobdemwith a
security feature to call back the originating nunber after receiving a
call. The nodem shall be programable to set call back tel ephone nunbers.
It shall operate at speeds up to 28,800 bps full duplex on circuits in the
asynchronous node. The nmodem shall have error detection, auto answer/auto
dial, call progress detection, and the appropriate security safeguards,

i ncludi ng passwording, to allow for call back of predefined nunbers

associ ated with each password, after receiving a call. Mdemshall neet
the requirenents of ITU V.32 bis nodens. Mddem shall be suitable for
operating on unconditioned voice grade tel ephone Iines in accordance with
47 CFR 68.

2.8.6 Uni nterrupti bl e Power Supply (UPS)

A self contained UPS suitable for installation and operation at the Wrk
Station, shall be provided sized to provide a m ni mum of 20 m nutes of
operation of the Whrk Stati on Equi pnent but not |ess than 3000 watt
capacity. Equi prent connected to the UPS shall not be affected in any
manner by a power outage of a duration less than the rated capacity of the
UPS. UPS shall be conplete with all necessary power suppli es,
transformers, batteries, and accessories and shall include visua

i ndi cati on of normal power operation, UPS operation, abnormal operation and
vi sual and audi bl e indication of |ow battery power. The UPS shall be equa
to a mininmof 3.0 kVA 2.1 kW 1-phase, 120 volt, 60 Hz, with built-in
surge protection.

2.9 WORK STATI ON SOFTWARE
The Work Station software shall support all specified functions, plus
expansion to a mni mum of 32,000 points, conplete with their point
dat abase. The Work Station shall be online at all tinmes and shall perform
all required functions as specified.

2.9.1 Operating System

The operating systemshall performthe follow ng functions:
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a. Support nultiuser operation with multiple tasks for each user
b. Support operation and nanagenment of all peripheral devices.

c. Provide file managenent functions for disk 1/O including creation
and deletion of files, copying of files, a directory of all files
i ncluding size and | ocati on of each, sequential and random ordered
records.

d. Provide printer spooling.
e. Support for the specified LAN interface.
2.9.2 Real Tinme C ock Synchronization

The system shall synchroni ze each Wrk Station computer real time clock

wi thin one second and at | east once per day automatically, w thout operator
i ntervention and without requiring system shutdown. The Wirk Station
conputer shall initiate a call once per day automatically to the NIST to
obtain the correct time and date and update the real time clock. The Work
Station computer shall generate a report showing the time difference.

2.9.3 Dat abase Definition Process

Software shall be provided to define and nodify each point in the database
usi ng operator comands. The definition shall include all physica
parameters and constraints associated with each point. Each database item
shall be callable for display or printing, including EEPROM ROM and RAM
resi dent data. Each point shall be defined and entered into Wrk Station
dat abase by the Contractor

2.9.4 Syst em React i on

a. Under system normal heavy |oad, no nore than 10 seconds shal

| apse fromthe time a digital status alarmor anal og al arm occurs
at a FEP until the change is displayed at the operator's

wor kstation. The total systemresponse tine frominitiation of a
control action conmmand fromthe workstation, to display of the
resulting status change on the workstation shall not exceed 20
seconds under system normal heavy | oad conditions assuming a zero
response tinme for operation of the FEP's control device.

b. Systemnornmal heavy | oad conditions are defined as the occurrence
t hroughout the systemof a total of three status changes, three
digital alarns, three analog high or lowlimt alarns, and three
anal og quantity changes within the high and low linmts during a
single 1-second interval. This nunmber of simlar occurrences
shal | repeat on a continuous basis during successive 1l-second
intervals for a period of 2 mnutes. Specified system operation
and performance shall be nmaintai ned under system normal heavy | oad
condi tions.

c. The system normal heavy | oad conditions as specified shall have
50% of the changes and al arms, including no | ess than one of each
type, occurring at a single FEP with the remaini ng changes and
alarnms distributed anobng the remaining FEPs. Al system nornal
heavy | oad conditions shall be introduced to the systemvia Als
and Dis. The alarmprinter shall continue to print out al
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2.

2.

occurrences, including tine of occurrence, to the nearest second.
9.5 Report Gener at or

Software shall be provided with commands to generate and format reports for
di spl ayi ng, printing, and storing on disk and tape. Reports shall be
stored by type, date, and tinme. The destination of each report shall be
sel ectable by the operator. Reports shall use database val ues and
parameters, values calculated using the real tine static database; with the
reports subsequently stored on hard di sk, tape, or WORM drive. Reports
shal | be spooled allowing the printing of one report to be conplete before
the printing of another report comrences. Database paraneters used in
reports shall be assignable by the operator. Dynam c operation of the
system shall not be interrupted to generate a report. The report
generation node, either periodic, automatic or request, shall be operator
assignable. The report shall contain the tinme and date when the sanple was
taken, and the tinme and date when the report was printed. Software shal

be provided to fornat and store on a renovable diskette all data, trends,
profiles, reports and | ogs specified herein in a defined, standard fornat
such as ASCI| text or Data Interchange Format (DI F) for export and further
processi ng by other conputer systens. Data transfer function shall be
accessi bl e by operator conmmand from any workstation, subject to password.

.9.5.1 Peri odi ¢ Autonmatic Report Modes

The system shall allow for specifying, nmodifying, or inhibiting the report
to be generated, the tinme the initial report is to be generated, the tine
i nterval between reports, end of period, and the output peripheral

.9.5.2 Request Report Mde

The systemshall allow for the operator to request at any tinme an i nmedi ate
printout of any report.

9.5.3 Creation of Reports

a. Status Report: The systemshall include software to produce
reports on the current status of any equi pnent or paraneters in
t he dat abase, incl uding:

(1) An individual equipment item sensor or control device.

(2) Alist of equipnent, sensors, or control devices, by category,
such as building, unit or FEP or 1/0O point database paraneter.

b. Correlated Alarm Reports: The software shall provide for
generating a report to include paraneters dependent on a specific
alarmin order to obtain detail ed diagnostics of the I/O point
dat abase when an alarmcondition occurs. The software shal
i ncl ude:

(1) Identification of the initiating alarm

(2) ldentification of correl ated dependent paraneters.

(3) Automatic reporting of current status of each dependent

par amet er when an alarmcondition is detected in the initiating

point. Provision shall be made for 64 initiating alarms each
havi ng up to 32 dependent paraneters.
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2.

9.6

Profile Reports: The software shall provide for generating
profile reports by sanpling and storing defined paraneters on an
operat or assignable and selectable time interval basis such as an
interval of 15 mnutes for a period of 1 month and shall include:
(1) Power consunption (value vs tine).

(2) Power demand (value vs tinme).

(3) Analog (value vs tinme).

(4) Two variable (point) profiles.

(5) Equi prent subsystem profiles (value vs value or val ue vs

time). Sixty-four profile reports shall be provided each with
1000 sanples of up to 8 paraneters.

St andard Reports

The followi ng standard reports shall be provided:

Reports shall include the starting and ending time of the reporting
interval. Longer reporting intervals shall be accunmulated by totalizing
the results of shorter intervals.

a.

Al arm Report: CQutstanding alarnms by building or unit, including
ti me of occurrence.

Lockout Report: Points disabled, including tinme disabled, and
identification of operator disabling the point.

Analog Limt Report: An analog linmt and differential summary

sel ectable to allow a single point, analog points within a unit,
anal og points within a building, and anal og points for the
project. Displays and logs shall still indicate the current val ue
of these points even though al arm ng has been suppressed. The
report shall include:

(1) Point anal og val ue.

(2) Engineering units.

(3) Hghlimt.

(4) Lowlimt.

(5) High reasonableness linmt.

(6) Low reasonableness linmt.

(7) Hghlimt differential

(8) Lowlimt differential

(9) Anal og value change differentials.

Run Time Reports: A report totalizing the accunmulated run time of

i ndi vi dual pieces of equipnent. The operator shall be able to
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sel ect the followi ng subsets of equipnent:
(1) Individual equipnent itenms wthout status feedback

(2) Individual equipnment itens with analog or digital status
f eedback.

(3) Equipnent type, such as air handling units.

(4) Specific equipnent sizes by types, such as all notors over 20
hp.

(5) Equi prent by physical grouping. The systemshall maintain
statistics on a nunber of equipnent items equal to the nunber of
digital inputs and outputs. Run time shall be totaled up to 9999
hours. Reports shall be generated on equi pment whi ch has reached
the target run tine specified in the database. The software will
provide for manual and autonmmtic reset, operator selectable and
settable for each individual run time totalized, reset to zero
upon generation of the report, as necessary.

e. Qut-O-Service Report: A report to list out-of-service devices in
each Work Station, each DTS circuit, and each FEP

f. Static Database Reports: A listing of the values of fixed
paranmeters and constraints defining the characteristics of the
system and the connected equi pnent. Provide operator conmands to
list the entire static database or to list an operator selected
buil ding, unit, point, or FEP. Each value shall be listed with
appropriate units in English.

g. Real-Tinme Database Reports: A list of the values of dynamc
variables including all Als, D's, and cal cul ated points. These
data shall be sanpled concurrently, including year, nonth, day,
hour, and m nute on the report. Operator commands shall allow for
listing the entire real-tine database or an operator selected
installation, building, unit, point, or FEP. Each value |isted
shall be identified in English.

h. Communication Network Circuit Report: A listing of al
conmuni cation circuits fromeach Wrk Station to each Smart Field
Panel ; and fromeach Smart Field Panel to its RTUs, Unitary
Control l ers, and Universal Programmble Controllers. The report
shal | include for each communication circuit:

(1) Operator selected number (1-99) of retransnission attenpts.
(2) Total nunber of transnissions attenpted (0-64, 000).

(3) Present consecutive retries (in progress) (1-99).

(4) Total nunber of retries (cumulative to 32,000).

i. Network Security Call back Modem Log: A listing of all incom ng
and outgoing calls fromeach Network Security Call back Modem at
all locations in the UMCS

j. Significant Events Report: The significant events report shal

i ncl ude system events in chronol ogi cal order. The size of the
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report shall be user definable and shall be stored at a
universally retrievabl e system | ocation, accessible from any
wor kstation. The report shall have a user sel ectabl e/ definabl e

query, and the report shall include event tinmes and descriptions
for all itenms queried. Al queries shall be based on the
fol | owi ng:

(1) Tine.

(2) Date.

(3) Point name or acronym

(4) Control operations.

(5) Status report.

(6) Systemfailures

(7) Control failures.

(8) Data transm ssion failures.

(9) User login and transacti ons.

(10) Ti me schedul es.

(11) Point types.

2.9.7 Dat a | nterchange

Software shall be provided to fornat and store on a renovabl e di skette the
data, trends, profiles, reports and | ogs as specified in a defined,
standard format such as ASCI| text or DIF for export and further processing
by ot her software and/or computer systens.

2.9.8 Wor kst ati on Sof t war e

Each workstation shall be provided with operator interface operating system
software as foll ows:

a. Wndowi ng System Each workstation shall be provided with a
wi ndowi ng system software package wi th comuni cati on and
progranm ng capabilities. The w ndow ng system shall al so include
a user application multiple wi ndow managenent programto organize
t he graphic display and shall conformto graphic display hierarchy
shown.

b. Gaphical User Interface: Each workstation shall be provided wth
an object-oriented nmouse driven graphical user interface. The
graphi cal user interface shall include a set of desktop utilities
as listed bel ow
(1) File nanagenent.

(2) Shell tool

(3) Calculator.

SECTI ON 13801 Page 50



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

(4) Text editor.
(5) Ilcon editor.

c. Display Information: The Wbrkstation shall display informtion
necessary to support all requirenents specified, including:

(1) Operator commands.
(2) Alarmnotification.
(3) Reports.

(4) System graphics as specified and as shown, incorporating rea
ti me data.

(5) Curve plotting.

d. System Graphics Inplenentation: System graphics displays shall be
hi erarchi al displays which integrate real tine data into the
di splay. System graphics shall reflect actual system
configuration and points required for the sequence including
system wi de data such as outside air tenperature and hum dity.
Each system schematic shall be included as a separate display
keyed to the building in which it is installed. Displays of al
systens and points shown shall be included. Different colors
textures, and use of inverted video shall be used for various
conponents and real time data. Colors and textures shall be
uniformon all displays. Data associated with a display shall be
updated within 10 seconds of the digital status change or the
anal og change in excess of the anal og change differential. Wen a
point is in alarm the representation for that point shall be
di stinctly distinguishable until acknow edged, and shall change to
i ndi cate acknow edgenent until the alarm condition no | onger
exi sts. Floor plans shall display equipment zones, associ ated
systens and points. Zones with space tenperature exceedi ng al arm
limts shall be color-filled on the floor plan with red in a
di stingui shabl e texture for exceeding the high lint and wth blue
inadstinctly different texture for exceeding the low limt
Colors shall be used to allow rapid recognition and ease of
interaction. Any real tinme data which is not current, due to FEP
conmuni cations failure, FEP failure, or point out of service,
shal | be highlighted or flagged. Each display shall clearly
di stingui sh between the follow ng types of information:

(1) Real-tinme updated data.

(2) User-entered data.

(3) Bad or out-of-scan data.

(4) Disabled controls (control inhibited).
(5) Disabled sensors (reporting inhibited).
(6) Devices in alarm (unacknow edged).

(7) Qut-of-limts data.
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e. Display Editor: The display editor shall enable the user to
create, nodify, and delete displays. The primary use shall be for
addi ng and nodi fyi ng one-1line diagrans, status displays, system
summaries, and systemdirectories, as Smart Field
Panel s/ RTUs/ Uni tary Controllers/Universal Programmable Controllers
and new points, data, and other necessary changes are nade. The
function of linking the dynanmic fields with the database shall be
handl ed by a separate software nodul e which shall be executed
automatically as the last step of the database generation and
nodi fication procedure. The basic functions shall include:

(1) Create a new graphic.

(2) Mdify a portion of a graphic.

(3) Delete a graphic.

(4) Call up a graphic.

(5) Cancel the display of a graphic.

(6) Assign conditions which automatically initiate the display.
(7) Overlay al phanunerics and graphics.

(8) Save new, nodified, or existing graphics as new graphics.
(9) Integrate real-time data with the display.

(10) Define the background col or

(11) Define the foreground col or

(12) Locate the synbols.

(13) Position and edit al phanuneric descriptors.

(14) Establish connecting lines.

(15) Establish sources of |atest data and | ocation of readouts.
(16) Display anal og val ues as specifi ed.

(17) Cursor control (up, down, right, left).

(18) Create and display al phanuneric displ ays.

(19) Create and display reports.

(20) Define and create synbols. In constructing the static or
fi xed background portion of a single-page or nulti-page display
where the basic formats and dynanmic field |ocations are identica
in the different pages, the user shall not be required to
repetitively enter the sane information for each page.

f. Charting: The workstation shall allow the user to display data as:
(1) Trend Charts: The system shall support the presentation of

data with tine on the X-axis (horizontal) and anplitude on the
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Y-axis (vertical). A mnimmof 360 15-m nute divisions of 24

1- hour divisions, and 31 1-day divisions shall be displayed on the
X-axis. A mnimmof 10 equal divisions, in engineering units,
shal | be displayed on the Y-axis. The start and end date/tine
shal | be user definable on the hour starting at nidnight.

(2) Bar Chart: The systemshall support presentation of data in
bar chart formwi th a mnimum of 360 15-m nute divisions and 31
1-day divisions to be displayed on the X-axis.

g. System Menus and Displays: The user shall be able to call up the
foll owi ng displays by nultiple character entry, dedicated function
key, or by icon and shall be able to page forward and backward on
linked multiple page displays. The system nmenu and index displays
shal | al so contain icons which can be used to call up subsequent
di spl ays.

(1) System Menu (list of all graphics and nenus).

(2) Index (list of all Smart Field Panels, RTUs, Unitary
Controll ers, and Universal Progranmable Controllers).

(3) Alarm Sunmary (list of all uncleared alarms).

(4) Abnormal Summary (list of all devices not in nornmal state;
keeps track of alarm conditions which have been cl eared).

(5) Data Comuni cations Summary (listing of availability for each
conmuni cati on channel, by statistically processing the nunber of
transm ssion errors, outages, and other abnornmal conditions for
each channel)
2.9.8.1 System Graphi cs Synbol s
The system graphics software shall include a library of the synbols listed,
pl us 100% expansi on. Synbols shall conformto ASHRAE Hdbk-I|P where
applicable. The software shall allow the operator to create, nodify,
delete, call-up, list, and store display synbols. A library of callable
di spl ay synbol s shall be furnished, including:
a. Pump: Right hand (RH), Left hand (LH), Upflow (U, Downflow (D).
b. Valve, Two-Way: Horizontal (H), Vertical (V).
c. Valve, Three-Way: H, V.
d. FlowEl enent: H V.
e. Tenperature Sensor: H, V.
f. Pressure Sensor: H, V.
g. Humidity Sensor: H, V.
h. Air Handling Unit, Single Deck
i. Fan: r.h., IH U D

j. Air Conpressor
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k. Vertical Piping and DuctworKk.

. Horizontal Piping and DuctworKk.

m Unit Heater.

n. Pressure Reducing Valve: H, V.

o. Danper: H V.

p. Limt Switch: H W.

g. Flow Switch: H V.

r. Tenperature Switch: H, V.

s. Pressure Switch

t. Coil: H W

u. Solenoid Valve: H W.

v. Filter: H V.

w. Condensing Unit.

X. Custom symbol s as shown.

2.9.8.2 Har d- Copy Screen Request
Each workstation shall be able to obtain a hard copy (both nonochrone and
color) of the nonitor display being viewed. This shall be an exact
"snapshot" of the data and device synbols shown on the selected nonitor.
Printer output format shall be an exact image of its correspondi ng display
on the nonitor. The hard-copy output shall be selectable to the
wor kstation printer or to any network printer.
2.9.8.3 Al ar s

The software shall notify an operator of the occurrence of an alarm
condition. The UMCS alarm history shall be stored in an ASCII file on disk
and shall be recallable by the operator using the report generator. Alarm
nessages shall take precedence over reports, and reports shall take
precedence over |ogging of operator actions. A mininumof the npost recent
25 system al arnms shall be directly avail able at each workstati on and Wrk
Station conputer. Alarns shall be displayed in chronol ogical order wth
t he ol dest unacknow edged al arm di spl ayed first. Operator acknow edgnent
of one alarmshall not be considered as acknow edgment of any ot her al arm
nor shall it inhibit reporting of subsequent alarns. Each alarmshall be
assignable to any one or any conbination of workstations by tine of day and
day of week. Additionally, the alarnms shall be |ogged at the Wrk Station
conputer. Al arm acknow edgnment at any gi ven workstation shall not
constitute acknow edgnent for any other workstation in the system Al arm
data to be displayed and stored shall include:

a. ldentification of alarm

b. Date and tinme to the nearest second of occurrence.
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c. Device or sensor type.
d. Limt exceeded (if anal og).
e. Engineering units.
f. Current value or status.
g. Alarmclass.
h. Al arm nessages.
2.9.8.4 Digital Alarnms Definition

Digital alarms are those conditions indicated by switching contacts in the
connect ed equi pnent as specified and shown. These alarnms shall be subject
to inredi ate reporting, within the alarmresponse tinme, at the Wrk Station
regardl ess of other considerations such as the overall tine constant
associated with a controlled systemor process.

2.9.8.5 Anal og Al arns Definition

Anal og al arns are those high or Iow conditions calculated froma neasured
anal og paraneter in the database as specified and shown. These al arns
shal |l be subject to i mediate reporting, within the alarmresponse tine, at
the Work Station, regardl ess of other considerations such as the overal
time constant associated with a controlled systemor process. The FEPs
anal og readi ngs shall be conmpared to predefined high and low linmts, and
alarmed via uplink to the Work Station each tine a value enters or returns
froma linmt condition. Unique high and lowlimts shall be assigned to
each analog point in the system Hgh and lowalarmlinmts shall be stored
in the Wirk Station and FEP dat abases. Operator-requested anal og di spl ays,
reports, and sunmmaries shall flag each analog point in alarm Each high
and low limt shall have an associated unique limt differential specifying
t he amount by which a variable nust return into the proper operating range
bef ore being annunciated as a return-to-normal-state. Linits and
differentials shall be enterable on-line by the operator in units of the
nmeasured variable, without interruption or loss of nmonitoring of the point
concerned. The program shall automatically change the high or lowlimts,
or both, of any anal og point, based on tine schedul ed operations as
specified, allowing for a tinme interval before the new alarmlimt becones
ef fective. For those applications where setpoint adjustnents are made, the
alarmlimt shall be keyed to a finite deviation traveling with the
setpoint. The systemshall automatically suppress control functions and
anal og alarmreporting associated with a digital point when that digita
point is turned off or reset.

2.9.8.6 Al ar m Messages

A uni que nmessage with a field of 60 characters shall be provided for each
alarm Assignment of nessages to a point shall be an operator editable
function. Secondary messages shall be assignable by the operator for
printing to provide further information, such as tel ephone lists or

mai nt enance functions, and shall be editable by the operator. The system
shal | provide for 100 secondary nessages with a field of 25 lines of 60
characters each
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2.9.8.7

Cl asses

a.

2.9.8.8

Al arm Cl asses

of alarnms which will be identified for each item include:

Class 1 (Critical): Display, print, and audible alarm at
occurrence and at return-to-normal. Acknow edgnent by the
operator shall be required at occurrence and at return-to-nornal
Class 2 (Informational): Display, print, and audible alarm at
occurrence and at return-to-normal. No acknow edgrment is required
unl ess ot herwi se shown.

Pop-up Note Function

A pop-up note function shall be included with each workstation, providing
the operator a capability of noting any data which nay be associated with
alarns or with any other event. A note created by an operator shall be

automatically called up when any other workstation calls up the associ ated

poi nt,

alarm or alarmsummary. The pop-up note function shall also

support free formentry of data which can be used by any workstation
operators as general rem nders or instructions.

2.9.8.9

Graphi cal Object Oiented Programm ng

The system shall include a graphical object oriented program ng function
whi ch shall be used to create all control sequences utilized in FEPs,
except for Unitary Controllers. This function shall reside in the Wrk
Station and Wbrkstations to create, nodify, and test software for FEP

resi dent

programs. The graphical object oriented progranm ng function

shal | provide programm ng el ements to be connected together to create a

| ogic diagram The diagram shall be conpil able to produce executabl e code
for the FEP. The graphical object oriented programm ng function shal

i nclude elements for mathematical, logical, timng, setpoint, display and
i nput/out put functions to create |ogic diagranms that represent sequences of
operation. Programelenents shall be able to be conbined into a custom
tenpl ate which can then be used as a standard function. Program checkout
and debug facilities shall include display of real-tinme and/or sinulated
system vari abl es and points on the programm ng screens. The user shall be
able to fix or force values of variables to enable program checkout during
debuggi ng. The programm ng function shall provide for the foll ow ng:

a.

Creation, nodification, and testing of programs. Modul ar
application software, control sequences, and PID control | oops and
dat abase i nformation shall be used in the devel opnent of prograns.
Editi ng FEP source code.

Conversion of source programs into executabl e object code.
Debuggi ng operations using FEP test set.

Saving and retrieving source and executabl e object code.

Using the portable tester/workstation for |loading files directly
into the FEP.

Upl oadi ng of existing FEP programm ng and dat abase i nformation and
downl oadi ng of FEP progranm ng and dat abase i nformati on.
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2.9.9 Command Sof t war e

The system shall accept English | anguage operator commands for defining and
sel ecting points, paraneters, graphics, report generation, and all other
functions associated with operation. The operator comrands shall be usable
fromWrk Station conputer and workstation keyboards wi th individua
operator passwords as specified.

a. Command Input: Operator's conmands shall be full words and
acronyms selected to allow operators to use the system w t hout
extensive training or data processi ng backgrounds. The system
shal |l pronpt the operator in full words and acronyns for al
required information, identifying acceptable command formats. The
operator's response shall be a word, phrase, or acronym i ncl uding
par amet ers where required.

b. Command Input Errors: The system shall supervise operator inputs
to ensure they are correct for proper execution. Operator input
assi stance shall be provided whenever a comand cannot be executed
because of operator input errors. The systemshall explain to the
operator why the commmand cannot be executed. Conditions for which
operator error assist nessages shall be generated include:

(1) The command used is incorrect or inconplete.

(2) The operator is restricted fromusing that comrand.

(3) The conmand addresses a disabl ed or out of service point.
(4) The conmmand addresses a point which does not exist.

(5) The command woul d viol ate constraints.

c. Special Functions: The systemshall support the follow ng specia
functions by using a mouse, in addition to all other commands
speci fi ed:

(1) HELP: used to produce a display of all comrands available to
the operator. The HELP command, followed by a specific comrand
shal | produce context sensitive listing with a short explanation

of the purpose, use, and systemreaction to that comrand.

(2) START/ENABLE: wused to nmnually start equiprment and to enable
noni toring and control of points.

(3) STOP/ DI SABLE: used to nanually stop equi prent and to disable
noni toring and control conponents.

(4) DI SPLAY DI AGRAM used to display diagrans of specific
utility systens or other systens as specified.

(5) DI AGRAM DEVELOPMENT: used to devel op diagrans of specific
utility systens or other systems as specified.

(6) AUTO OVERRIDE: wused to override or return a point to
aut onmati c operation.

(7) PRINT REPORT: allows the operator to initiate printing of
reports.
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(8) CONFIRM ACTION: used to confirmthat the desired command
sequence has been correctly entered and is to be executed.

(9) CANCEL ACTION: performs the opposite function of the CONFI RM
ACTI ON, usable at any tine prior to executing CONFI RM ACTI ON

(10) MEMO PAD: used by operator to create, store and retrieve
pop- up notes.

d. Operator's Conmands: The operator's conmands shall provide the
neans for entry of control and nonitoring commands, and for
retrieval of information. Processing of operator conmands shal
conmence within 5 seconds of entry, with sone form of
acknow edgnent provided at that time. The operator's commands
shal I performtasks, including:

(1) Request a display of any digital, anal og, or accunul ator
point, or any group of related points.

(2) Startup and shutdown sel ected systens or devices.
(3) Initiate reports.

(4) Mdify tinme and event scheduling.

(5 Mdify analog limts.

(6) Adjust setpoints.

(7) Adjust control |oop gain constant.

(8) Adjust control loop integral constant.

(9) Select manual or automatic control nodes.

(10) Enable and disable individual points at individual FEPs.
(11) Enable and disable individual FEPs.

(12) Define points.

(13) GCenerate and format reports.

e. Level of Addressing: Five levels of addressing for identification
shal | be provided as foll ows:

(1) Point - the individual sensor or control device within a unit.

(2) Unit - the unit that a point is associated with, such as an
AHU.

(3) Building - the building that a point is |located in or near
(4) Area - the area that a building is |located in or near
(5) Facility - Installation included in the UMCS

f. System Access Control: A minimmof 256 passwords shall be usable
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with the UMCS software. The systemshall display the operator's
nanes or initials on the nmonitor. The systemshall print the
operator's name or initials, action, date, and tine on the printer
at log-on and |l og-off. The password shall not be displayed or
printed. The systemshall maintain an ASCII disk file | ogging al
activity of the system This file shall naintain, as a mninum a
record of all operators |ogged onto the system alarm
acknow edgnments, comuands i ssued and all database nodifications.
The activity log shall be maintained at the Wrk Station conputer.
The system shall automatically provide a mechani sm for archiving
the log files for long termrecord storage. Each password shal
be defi nable and assignable for the foll ow ng:
(1) Commands usabl e.
(2) Access to operating system
(3) Access to comand software.
(4) Access to applications software.
(5) Individual points which are to be accessed.
(6) Access for alarm assignnents.
(7) Access to workstations.
(8) Access to groups of points.

2.9.10 FEP and DTS Circuit Al arns

The system shall supervise each FEP, I/O function and DTS circuit for alarm
reporting, including:

a. FEP not responding.
b. FEP responding (return to normal).
c. Smart Field Panel to Work Station DTS circuit high error rate.

d. Smart Field Panel to RTU Unitary Controller/Universal Progranmrable
Controller DTS circuit high error rate.

e. Smart Field Panel/Wrk Station RTC error nmore than 15 seconds
(adjustable).

f. FEP intrusion alarm

g. FEP offline.

h. FEP online (return to normal).
i. FEP failure (self-diagnostics).
j. Point not responding to command.

k. Point change of state wi thout comrand.

SECTI ON 13801 Page 59



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

2.9.11 Work Station Dat abase

The Work Station database shall be stored on disk, optical disk drive, and
menory. The static database shall be downl oadable as required to FEPs in
t he system

2.9.11.1 Real Ti ne Dat abase

The real tine database includes those variables which change with time or
conditions including all D's, Als, PAs, and virtual (logic) points. It nmay
reside in the FEPs only, or additionally at the Wirk Station conputer.

2.9.11.2 Real Ti nme Dat abase Update

The real tine database shall be updated fromthe field, allow ng the
operator to select update tines from10 mnutes to 24 hours, in increnents
of one m nute.

2.9.11.3 St ati ¢ Dat abase

The static database includes those fixed paraneters and constraints from
all FEPs which define the characteristics of the systemand 1/0O functions
such as alarmlimts, start/stop tines, point nanes, FEP channel addresses,
and sensor spans.

2.9.11.4 Work Station Static Database Update

A copy of each FEP' s static database shall be updated automatically once
per day, or upon demand fromthe Wrk Station database.

2.9.11.5 Wor kst ati on Access to Real Tine Data

Any wor kstation connected to the Wirk Station via the DTS, or via a dial-up
tel ephone circuit, shall have access to that Wrk Station's real tinme data.
Di spl ay of data shall comrence within 15 seconds.

2.9.12 Hi storical Data Storage and Retrieva

A historical data storage and retrieval function shall be provided at the
Work Station to collect and store real-time data fromall Wrk Stations.
This function shall be a general purpose data storage and retrieva
function in addition to other data storage requirenents. The function
shal | have the capability to collect and store al arm status changes, point
val ues, events and operator conmands, and system responses. The storage
function shall al so have the capability to collect and store nultiple sets
of anal og data at pre-specified sanmpling rates. This function shall have
the capability to retain at |east 480 megabytes of historical data on hard
di sk for pre-specified tine periods, up to four days for short-term

anal ysis, and then output the data to the optical disk drive for |long-term
retention. The retention period for each historical data file shall be

i ndependent |y specified. The operator shall also be able to selectively
recall short-termdata stored on hard disk for presentation on workstation
di splays in a tabular trend report format. Retrieval and printing of the
contents of any selected historical data file shall be available to any
wor kst ation using the supplied data retrieval and report generation
program The report generation programshall decode and format the data.
The output of the report generation program shall be capabl e of being shown
on workstation, printed in a report, or stored. Each hard disk or WORM
drive file shall be self-defining to allow data elenents to be identified

SECTI ON 13801 Page 60



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

and accessed even if changes, additions and del eti ons have occurred in the
real -ti me dat abase

2.9.13 Anal og Monitoring

The system shall neasure, transnmit, and display anal og val ues, including
cal cul ated anal og points. Differential nmeasurenents shall be displayed as
positive or negative values with respect to their reference points shown.
An anal og change in value is defined as a change exceedi ng a preset
differential value as specified. Each analog change in value shall be
operator selectable and settable to provide for a mnimumreporting change
in value of one-half the specified end-to-end accuracy of the neasured
variable. Displays and reports shall express anal og val ues in proper
engineering units with sign. The Contractor shall provide 128 different
sets of engineering unit conversions. Each engineering conversion unit
shal | include range, span, and conversion equation

2.9.14 LAN Sof t war e

A network operating systemshall be supplied as part of the LAN software.
The network operating system shall support network device access to the
Work Station. The system shall provide workstati on access to the Work
Station as a virtual terminal. The network shall provide network access to
shared peripherals. The LAN software shall provide for transparent

conmuni cati on with any node on the system The LAN software shall support
the foll ow ng:

a. Access control to the Wrk Station conputer and workstations.
Operators shall be able to performall specified functions, given
t he proper passwords, including database definition/ nodification
graphi c creation/nodification, and trendi ng.

b. Wb rkstations running existing M5 DOS applications in a w ndow, and
al l owi ng those existing M5 DOS applications access to files of
hi storical and trend data.

Cc. Support operation in nultiple sessions.
d. Oher functions and configurati ons shown.
2.10 STARTUP

The system shall automatically performa cold start (Wrk Station and FEPs
of f-1ine) upon application of power, and shall be in full operation as
specified within 1 hour. The systemshall automatically performa warm
start (Work Station off-line, FEPs online) upon application of power

wi t hout human intervention, and shall be in full operation as specified
within 15 minutes. The Wrk Station conputer shall review and enabl e
prograns that should be running at that time, including the restart of any
automatic control prograns resident at the Wirk Station conputer.

2.10.1 Recovery From Power Failure
When a power failure occurs at the Wrk Station or FEP, the system shal

automatically start upon restoration of power and the prograns shall be
restarted in a nanner to assure an orderly resunption.
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2.10.2 FEP Restart

An FEP restart program based on detection of power failure at each FEP
shal | be provided. Upon restoration of power to the FEP, the FEP shal
obtain tinme of day fromthe systemis real tine clock, restart equipnent,
and restore loads to the state at tine of power failure, or to the state as
conmanded by tine progranms or other overriding programs. Start tinme del ays
bet ween successive comrands to prevent denmand surges or overload trips
shal I be provided.

2.11 DATA COVMUNI CATI ON REQUI REMENTS

UMCS data comuni cations shall support the specified functions and UMCS
configuration shown.

2.11.1 Work Station/Wrkstation

Each workstation shall be able to communicate with the Wrk Station as a
virtual termnal. The Wrrkstation shall be able to initiate uploads or
downl oads of programs and resident data, including paraneters of connected
systenms FEPs and devi ces, constraints, and progranms in the Wrk Station

2.11.2 Wor k St ati on/ FEP

The Work Station shall be able to initiate an upload or downl oad of FEP
data and prograns.

2.11.3 Wor kst ati on Network Access via Bridge

Workstation not directly connected to a renbte LAN shall be able to
conmuni cate with the renbte LANs using bridges as specified and shown.

2.11.4 Wirkstation Network Access via Network Security Call Back Mbdem

Workstation not directly connected to a LAN shall be able to conmunicate
with remote LAN using the workstation nodens and renpte LAN security cal
back nobdenms. All incoming calls shall be logged with tine, day, date,
duration and caller's identification. Al callback connections shall be
logged with time day, date, duration and caller's identity.

2.11.5 Wor kst ati on Modem Comruni cati on

Workstation shall be able to comunicate with other conputer systens using
a nodem and dialup circuit. Wrkstation shall be able to initiate upload
or downl oad of data files, however, the workstation shall not be able to
answer any inconming calls (for system security reasons).

2.11.6 Error Detection and Retransmn ssion

Asynchronous transm ssi on system shall use cyclic code error detection

nmet hods which shall detect single and double bit errors, burst errors of
eight bits or less, and at |east 99% of other nultibit and burst error
conditions. Interactive or product error detection codes al one shall not
be acceptable. A nessage shall be in error if one bit is received
incorrectly. The systemshall retransmt nessages with detected errors.
Where a LAN is not utilized for data transm ssion, a 2-digit deci mal nunber
shal | be operator assignable to each comunication Iink representing the
nunber of retransm ssion attenpts. Wen the nunber of consecutive
retransm ssion attenpts equal s the assigned quantity, the Wrk Station
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shal |l cl ose down transnission to that particular device, and print an al arm
nessage. The operator shall manually reopen any comuni cations |line after
automati c cl osedown, subject to the sane error checking and automatic

cl osedown procedures in effect before the first automatic cl osedown. The
system shall monitor the frequency of data transnission errors for display
and | ogging. This may be acconplished by ancillary equi pment or provided
as an integral part of the primary system LANs shall be provided with
fault tolerance capabilities to isolate jabbering equipnent, identify
timeout errors, and identify |lost data packets. The LANs shall operate
under fault conditions until the trouble nodes are either renoved or fixed.

2.11.7 Aut omat i ¢ Backup Switching

The system shall support automatic swi tchover to a backup dial-up circuit
as shown. The system shall performthe sw tchover when the nunber of
successive failed attenpts to conmuni cate over an identified circuit
reaches a number which shall be settable by the operator. The return of
conmuni cations to the nornal path shall be nmanually initiated by the
operator. Upon switchover, the systemshall generate an al arm nessage

i ndicating that the switchover has taken place, with tine of sw tchover
annot at ed.

2.12 DTS

The Contractor shall provide DTS as shown between the Wrk Station and FEPs
as specified in Section 16768A FI BER OPTI C DATA TRANSM SSI ON SYSTEM and
Section 16792A W RE LI NE DATA TRANSM SSI ON SYSTEM

2.13 FACTORY TEST
2.13.1 Factory Test Setup

The Contractor shall assenble and integrate the factory test setup as
specified to prove that performance of the system satisfies al

requi renments of this project, including system comruni cations requirements
in accordance with the approved test procedures. The factory test shal
take place during regular daytinme working hours on weekdays. Model nunbers
of equi pnment denonstrated shall be identical to those to be delivered to
the site. Oiginal copies of data produced during the factory test,

i ncluding results of each denonstration procedure, shall be delivered to

t he Government at the conclusion of the test, prior to Governnent approva
of the factory test. The report shall be arranged so that comrands,
responses, and data acquired are correlated to allow |l ogical interpretation
of the data. Surge testing need not be conducted if the Contractor can
provi de acceptabl e docunented proof that such testing has been
satisfactorily denonstrated to the Government with identical surge
protection applied. The factory test setup shall include the foll ow ng:

a. Work Station Equi pnent as specifi ed.
b. Workstations as specified.

c. One Smart Field Panel per DTS type, but not |ess than two Smart
Fi el d Panel s.

d. One Unitary Controller of each type used in the proposed system

e. Test Set.
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f. Portable Tester/Wrkstation.

g. Sufficient 1/O functions to denonstrate the I/O capability and
system normal operation.

h. Communications circuits of each type and speed to be utilized in
t he proposed systemincludi ng bridges, nodens, encoder/decoders,
transcei vers, and repeaters as specified.

i. Surge protection equi pnent for power, conmunications, 1/0
functions, and networks.

j. Software required for proper operation of the proposed system
i ncludi ng application prograns and sequences of operation

2.13.2 Factory Test Procedures Package

The Contractor shall deliver the approved factory test procedures package
to the Government prior to or concurrent with witten notification of the
schedul ed factory test. The package shall also include the foll ow ng:

a. Factory test equiprment block di agram

b. Hardware descriptions.

c. Software descriptions.

d. Operator conmands.

e. I1/Ofunctions with failure nodes for test database points.

f. Required passwords for each operator access |evel.

g. Description of each type of digital and anal og point in the test
dat abase.

h. List of test equipnment.

i. Surge protection circuit diagranmns.

j. Inputs required for each application program (1/0O point val ues and
status) and correspondi ng expected results of each set of input
val ues.

k. Default values for the application programinputs not inmplenented
or provided for in the contract docunents for the application
programs to be tested.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON REQUI REMENTS

3.1.1 Installation
The Contractor shall install system conponents and appurtenances in
accordance with the nanufacturer's instructions and shall provide necessary
i nterconnections, services, and adjustnments required for a conplete and

operabl e system Instrumentation and comuni cati on equi pnent and cabl e
groundi ng shall be installed as necessary to preclude ground | oops, noise,
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and surges from adversely affecting system operation. The Contractor shal
adj ust or replace all devices not conforming to the required accuraci es,
except those which are factory set and sealed. These factory seal ed

devi ces shall be replaced (not adjusted). Wring in exposed areas,
including |ow voltage wiring, shall be installed in netallic raceways or
EMI conduit as specified in SECTI ON 16415A ELECTRI CAL WORK, | NTERI OR
Wring in air plenumareas installed wi thout conduit shall be plenumrated
per NFPA 70. The existing controls shall renain in operation until the new
UMCS panels are ready for cutover. The Contractor shall schedul e and
arrange the cutover of the new panels to cause the |east disruption to the
Government. This cutover activity shall be fully coordinated with the
Government, and witten perm ssion shall be obtained by the Contractor

bef ore begi nning this work.

3.1.1.1 | sol ati on, Penetrations of Buildings and Cl earance from Equi pnent

The UMCS shall be completely installed and ready for operation, as
specified and shown. Dielectric isolation shall be provided where
dissimlar nmetals are used for connection and support. Penetrations

t hrough and nmounting holes in the building exteriors shall be nade
watertight. Holes in concrete, brick, steel and wood walls shall be
drilled or core drilled with proper equi pnent; conduits installed through
openi ngs shall be sealed with materials which are conmpatible with existing
materials. Openings shall be sealed with materials which neet the

requi renents of NFPA 70 and SECTI ON 07840A FI RESTOPPI NG The UMCS
installation shall provide clearance for control-system nai nt enance by

mai nt ai ni ng access space between coils, access space to mxed-air plenuns,
and ot her access space required to calibrate, remove, repair, or replace
control -system devi ces. The control -systeminstallation shall not
interfere with the clearance requirenents for nechanical and electrica
syst em mai nt enance.

3.1.1.2 Devi ce Mounti ng

Devi ces nounted in or on piping, on building surfaces, in
nmechani cal / el ectrical spaces, or in occupied space ceilings shall be
installed in accordance with manufacturers' reconmendations and as shown.
Control devices to be installed in piping and ductwork shall be provided
with required gaskets, flanges, thermal conpounds, insulation, piping,
fittings, and nanual valves for shutoff, equalization, purging, and
calibration. Strap-on tenperature sensing el enents shall not be used
except as specified. Any deviations shall be docunented by the Contractor
and subnitted to the Government for approval prior to nounting. Danaged
i nsul ation shall be replaced or repaired after devices are installed to
mat ch exi sting work. Damaged gal vani zed surfaces shall be repaired by
touching up with zinc paint.

3.1.2 Syst em Requi renent s
The Contractor shall use the diagrans, database tables and operating
sequences in conjunction with other specified requirenents to identify the
har dwar e and software required.

3.1.3 Instrunmentation and Control Diagrans
Framed, non-fading half-size dranwings in |amnated plastic shall be
provi ded for equi pnent furnished and for interfaces to existing equi prent

at each respective equi pment |ocation. Condensed operating instructions
expl ai ni ng preventive mai ntenance procedures, nethods of checking the
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system for nornal safe operation, and procedures for safely starting and
stopping the systemmanual ly shall be prepared in typed form franed as
specified for the diagrans and posted beside the diagrans. Proposed

di agrams, instructions, and other sheets shall be submitted prior to
posting. The instructions shall be posted before PVT begins.

3.1. 4 Sequences of Qperation

The Contractor shall study the operation and sequence of existing controls,
as a part of his existing conditions report, and note any deviations from
t he described sequences of operation on the contract drawi ngs. The
Contractor shall nake necessary adjustnents to nmake the equi pment operate
in an optimum manner, and shall fully document any required changes nade.
The Contractor shall coordinate the installation of all new equipnent to

i nsure continued operation of those itens which are to renain.

3.2 | NSTALLATI ON OF EQUI PMENT

The Contractor shall install equiprment as specified, as shown and as
required in the manufacturer's instructions for a conplete and fully
operati onal UMCS

3.2.1 FEP

FEPs shall be installed in place of existing autonatic tenperature contro
panel s and ot her control and nonitoring equi pnment. Existing equi pnment not
reused as part of the UMCS shall be renmoved and di sposed as directed by the
CGovernment. Existing wiring, conduit and tubing that is not reused shal

be renoved. DTC shall serve as an interface between each FEP and the

i nstrumentation and controls where shown. No instrunentation or contro
devi ces shall be located within the DTC

3.2.2 Tenmperature Instrument |nstallation
3.2.2.1 RTD

When the RTD is installed in pipe or is susceptible to corrosion or

vibration, the RTD shall be installed in a thermowell. Thernowells shal
be filled with conductive heat transfer fluid prior to installation of the
RTD in the thernowell. RTDs used for space tenperature sensing shal

i nclude a housing suitable for wall nounting. RTDs used for QA sensing
shal | have an instrument shelter or sun shield as shown to mnimze solar
effects, and shall be nounted to minimze building effects. RID assenblies
shall be readily accessible and installed in a manner to all ow easy

repl acenent.

3.2.2.2 Tenmperature Switches
Tenperature switches shall be installed as specified for RTDs. Tenperature
swi tches shall be adjusted to the proper setpoint and shall be verified by
calibration. Switch contact ratings and duty shall be selected for the
application.

3.2.2.3 Ther nonet ers and Tenperature Sensing El enents

Thernoneters and tenperature sensing elenents installed in |iquid systens
shall be installed in thernowells.
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3.2.2.4 I nstrunent Shelters

Instrunment shelters shall be installed in the | ocation shown with the bottom
4 feet above the supporting surface using |l egs and secured rigidly to

m nimze vibrations fromw nds. Instrunent shelters shall be oriented with
door facing North. Instrunents located in shelters shall be nounted in the
3-di nensi onal center of the open space of the shelter

3.2.3 Rel ative Humi dity Instrunent

The relative humdity r.h. sensors shall have air guards when installed in
air flows of nore than 15 neters per second across the sensor el enent.

3.2. 4 Room | nstrunent Mounti ng

Room i nstruments shall be installed in place of existing space thernostats
and hum di stats. Existing devices shall be renoved and shall becone the
property of the Governnent. Where new instruments are required or room
instruments are to be relocated, as shown, new roominstrunents shall be
nounted so that their sensing elenents are 5 feet above the finished floor
unl ess ot herwi se shown. \Where new roominstrunents do not conpletely cover
the existing installation, or a roominstrunent is not installed in the
space of a renoved device, or the existing wall finish is damaged during
construction work of this project, the Contractor shall patch, repair and
pai nt as necessary to match the existing wall finish.

3.2.5 Level Instrunents
3.2.5.1 Level Swi tches

Level switches shall be installed in accordance with the manufacturer's
instructions. Switches shall be accessible for nmmi ntenance and cali bration

3.2.6 El ectric Power Devices

3.2.6.1 Current Sensing Rel ays
When used to sense fan/punp status, current sensing relays shall be used
for applications under 5 hp. Applications over 5 hp shall use a current
t ransducer.

3.2.7 Position Sensors

3.2.7.1 End (Linmit) Switch
Limt switch type and nmounting shall be properly suited for the application
to provide reliable switch operation. Swi tches shall be positioned to
reliably sense the required position

3.2.7.2 Danper End Switches

Danper end switches and mountings shall be properly suited for the
application to provide reliable operation.

3.2.7.3 Potenti oneters and Associ ated Transducers
Potenti oneter type and nounting shall be properly suited for the

application to provide reliable operation. Transducers shall be matched to
the potentioneters type and range to provide a conpatible 4 to 20 nA signa
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to the FEP
3.2.8 Qut put Devi ces

Al'l output devices (transducers, relays, or other devices) not an integral
part of the FEP shall be mounted in an enclosure nounted adjacent to the
FEP, unl ess otherw se shown.

3.2.8.1 Rel ays and Cont actors

The Contractor shall install relays and contactors in new encl osures.
H O A switches and override switches shall be installed so that UMCS
controls function through the automatic position and other controls work
t hrough the hand position. Safety and fire or life safety interlocks shal
function through both hand and automatic switch positions.

3.2.8.2 EH Val ve

The Contractor shall install EHs on hydraulic piping.
3.2.8.3 Controllers

The Contractor shall install controllers in new encl osures.
3.2.9 M scel | aneous | nstruments

M scel | aneous instrunents shall be installed in accordance with the
manuf acturer's inspections and as shown.

3.2.10 Encl osur es

Al'l enclosure penetrations shall be fromthe bottom of the enclosure, and
shall be sealed to preclude entry of water using a silicone rubber seal ant.

3.2.11 Transf orners

Transformers for control voltages bel ow 120 Vac shall be fed fromthe
near est power panel or notor control center, using circuits provided for
t he purpose. The Contractor shall provide a di sconnect switch on the
primary side and a fuse on the secondary side. Transformers shall be
enclosed in a steel cabinet with conduit connections.

3.2.12 Wre and Cable Installation

Syst em conponents and appurtenances shall be installed in accordance with
NFPA 70, manufacturer's instructions and as shown. Necessary

i nterconnections, services, and adjustnments required for a conplete and
operabl e signal distribution systemshall be provided. Conmponents shall be
| abel ed in accordance with EI A ANSI/TI A/ El A-606A. Penetrations in
fire-rated construction shall be firestopped in accordance with Section
07840A FI RESTOPPI NG Conduits, outlets and raceways shall be installed in
accordance with Section 16415A ELECTRI CAL WORK, INTERIOR. Wring shall be
installed in accordance with EI A ANSI/ Tl A/ El A-568-A and as specified in
Section 16415A ELECTRI CAL WORK, INTERIOR. Wring, and term nal bl ocks and
outlets shall be marked in accordance with EI A ANSI/TI A/ El A-606A. Cables
shall not be installed in the sane cable tray, utility pole conpartnent, or
floor trench compartment with ac power cables. Cables not installed in
conduit or wireways shall be properly secured and neat in appearance.
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3.2.12. 1 Hori zontal Distribution Cable

The rated cable pulling tension shall not be exceeded. Cable shall not be
stressed such that tw sting, stretching or kinking occurs. Cable shall not
be spliced. Fiber optic cables shall be installed in either conduit or

t hrough type cable trays to prevent mcrobending | osses. Cable shall not
be run through structural nenbers or in contact with pipes, ducts, or other
potentially damaging itens. Placenent of cable parallel to power
conductors shall be avoided, if possible; a mnimmseparation of 12 inches
shal I be nmaintai ned when such pl acenent cannot be avoi ded. Cables shall be
term nated; no cable shall contain unterm nated el ements. M ni num bendi ng
radi us shall not be exceeded during installation or once installed. Cable
ties shall not be excessively tightened such that the transni ssion
characteristics of the cable are altered.

3.2.12. 2 Ri ser and Backbone Cabl e

Vertical cable support intervals shall be in accordance with manufacturer's
reconmendati ons. Cable bend radius shall not be |less than ten tinmes the
out side diameter of the cable during installation and once install ed.

Maxi mum tensile strength rating of the cable shall not be exceeded. Cable
shal |l not be spliced.

3.2.12. 3 Tel ecommuni cation Qutlets

a. Faceplates: As a mninmmeach jack shall be |abeled as to its
function and a unique nunber to identify cable link.

b. Cables: Unshielded twi sted pair and fiber optic cables shall have
a mnimmof 6 inches of slack cable |oosely coiled into the
t el econmuni cations outlet boxes. M ni mum manufacturers bend
radi us for each type of cable shall not be exceeded.

c. Special Cable Tagging Requirenents: Cables installed inside
bui | di ngs shall be tagged at 10 foot intervals prior to
install ation.

d. Pull Cords: Pull cords shall be installed in all conduit serving
t el econmuni cations outlets which do not initially have fiber optic
cable install ed.

e. Terminal Blocks: Termnal blocks shall be nmounted in orderly rows
and colums. Adequate vertical and horizontal wire routing areas
shal | be provided between groups of blocks. Industry standard
wire routing guides shall be utilized.

3.2.12. 4 Unshi el ded Twi sted Pair Patch Panel s

Pat ch panels shall be nounted in equiprment racks with sufficient nodul ar
jacks to acconmpdate the installed cable plant plus 10 percent spares.
Cabl e gui des shall be provi ded above, bel ow and between each panel

3.2.12.5 Fi ber Optic Patch Panels

Pat ch panels shall be mounted in equiprment racks with sufficient ports to
accomopdate the installed cable plant plus 10 percent spares. A slack |oop
of fiber shall be provided within each panel. Loop shall be 3 feet in
length. The outer jacket of each cable entering a patch panel shall be
secured to the panel to prevent novement of the fibers within the panel
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using cl amps or brackets specifically manufactured for that purpose.
3.2.12.6 Equi prent Racks

Open frame equi prent racks shall be bolted to the floor. Cable guides
shall be bolted or screwed to racks. Racks shall be installed |evel.
Ganged racks shall be bolted together. Ganged rack cabi nets shall have
adj acent side panels renoved. Wall nounted racks shall be secured to the
mounting surfaces to prevent fully | oaded racks from separating fromthe
nmount i ng surface

3.2.12. 7 Rack Munted Equi pnent

Equi pnrent to be rack nounted shall be securely fastened to racks by neans
of the manufacturers recomended fasteners.

3.2.13 TERM NATI ON

Cabl es and conductors shall sweep into termination areas; cables and
conductors shall not bend at right angles. Manufacturer's m ni mum bendi ng
radi us shall not be exceeded. When there are nmultiple systemtype drops to
i ndi vi dual workstations, relative position for each system shall be

mai nt ai ned on each systemterm nati on bl ock or patch panel

3.2.13.1 Unshi el ded Twi sted Pair Cabl e

Each pair shall be terminated on appropriate outlets, term nal blocks or
patch panels. No cable shall be unterm nated or contain unterm nated
elements. Pairs shall remain twisted together to within the proper

di stance fromthe termnation as specified in EIA ANSI/TI A/ El A-568- A
Conductors shall not be damaged when renpving insulation. Wre insulation
shal | not be damaged when renpvi ng outer jacket.

3.2.13.2 Shi el ded Twi sted Pair Cabl es

Each cabl e shall be term nated on panel - nounted connectors. Cables shal
be grounded at patch panels using nanufacturer's recommended nethods.
Shield braid shall be continuous to connector braid termnator. Wre

i nsul ati on shall not be danmaged when renoving shield.

3.2.13.3 Coaxi al Cabl e

Honme run type station cables shall be term nated at each end. Backbone
cables shall be terminated with appropriate connectors or end-of-1line
term nators as required. Loop-type cable systenms shall be terminated with
appropriate drop connectors and term nators as required. Backbone cable
shi el d conductor shall be grounded to conmuni cations ground at only one
poi nt and shall not make electrical contact with ground anywhere el se.

3.2.13. 4 Fi ber Optic Cable
Each fiber shall have connectors installed. The pull strength between the
connector and the attached fiber shall not be |l ess than 25 pounds. The
mated pair | oss, without rotational optimzation, shall not exceed 1.0 db
Fi ber optic connectors shall be installed per EIA ANSI/TIA El A-568-A.
3.2.14 Groundi ng

Signal distribution systemground shall be installed in the
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t el ecommuni cations entrance facility and in each tel ecommuni cati ons cl oset
in accordance with EIA ANSI/ Tl A/ El A-607A and Section 16415A ELECTRI CAL
WORK, | NTERIOR.  Equi prent racks shall be connected to the electrica

saf ety ground.

3.3 SCFTWARE | NSTALLATI ON

The Contractor shall |oad software required for an operational UMCS

i ncl udi ng databases (for points specified and shown), operationa
paranmeters, and system conmand, and application progranms. The Contractor
shal | adjust, tune, debug, and comm ssion all software and paraneters for
control |l ed systens to assure proper operation in accordance with the
sequences of operation and database tables.

3.4 SI TE TESTI NG

The Contractor shall provide personnel, equipnent, instrumentation, and
supplies necessary to performsite testing. The Government will wtness
the PVT, and witten perm ssion shall be obtained fromthe Governnent

bef ore proceeding with each phase of testing. Oiginal copies of data
produced, including results of each test procedure, during PVT shall be
turned over to the Governnent at the conclusion of each phase of testing
prior to Governnent approval of the test. The PVT shall not be run during
schedul ed seasonal off-periods of heating and cooling systens. Testing
shal |l be perfornmed in accordance with approved test procedures devel oped
using ML-STD 2203, as a technical and format requirenment. The Test
Procedures shall cover actual equi pment and functions specified fro the
project. Additional test procedures for any operational nodes or equi pnent
whi ch are not specifically addressed in the ML-STD shall be prepared by
the Contractor, using the same nethodol ogy and format as is required by the
M L- STD.

3.4.1 Testing, Adjusting and Comm ssi oni ng

After the Contractor has received witten approval of the Goup | data
package and after successful conpletion of the Factory Test as as
specified, the Contractor will be authorized to proceed with the
installation of the system equi pnment, hardware, and software. Once the
installation has been conmpleted, the Contractor shall test, adjust, and
conmi ssi on each control |oop and system and shall verify proper operation
of each itemin the sequences of operation, including hardware and
software. The Contractor shall calibrate field equi pnent, including
control devices, adjust control paraneters and logic (virtual) points

i ncluding control |oop setpoints, gain constants, constraints, and verify
dat a conmuni cati ons before the systemis placed online. G ound rods
installed by the Contractor shall be tested as specified in |EEE Std 142.
The Contractor shall calibrate each instrumentation device connected to the
UMCS control network by maki ng a conparison between the reading at the
device and the display at the Wrkstation, using a standard at |east tw ce
as accurate as the device to be calibrated. The Contractor shall check
each control point within the UMCS control network by maki ng a comparison
bet ween the control comand at the Wrkstation and field-controlled device.
The Contractor shall deliver trend | ogs/graphs of all points showing to
the Governnent that stable control has been achieved. Points on conmmon
systens shall be trended sinultaneously. One |og shall be provided show ng
concurrent sanples taken once a minute for a total of 4 hours. One |og
shal | be provided showi ng concurrent sanples taken once every 30 m nutes,
for a total of 24 hours. The Contractor shall verify operation of systens
in the specified failure nmodes upon UMCS network failure or |oss of power,
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and verify that systens return to UMCS control autonmatically upon a
resunmpti on of UMCS network operation or return of power. The Contractor
shall deliver a report describing results of functional tests, diagnostics,
calibrations and comi ssioning procedures including witten certification
to the Government that the installed conplete system has been calibrated,
tested, adjusted and conm ssioned and is ready to begin the PVI. The
report shall also include a copy of the approved PVT Procedure.

3.4.2 PVT

The Contractor shall denmponstrate that the conpleted UMCS conplies with the
contract requirenents. Using approved test procedures, based on using

M L- STD- 2203 as a technical and format requirenent, all physical and
functional requirenments of the project including comrunication requirenents
shal | be denobnstrated and shown. The Contractor shall denpnstrate that
each system operates as required in the sequence of operation. The PVT as
specified shall not be started until after receipt by the Contractor of
witten pernission by the Governnent, based on the Contractor's witten
report including certification of successful conpletion of Testing,

Adj usting and Conmi ssioning as specified, and upon successful conpletion of
training as specified. Upon successful conpletion of the PVT, the
Contractor shall deliver test reports and other documentation as specified
to the Government.

3.4.3 Endur ance Test

The Contractor shall use the endurance test as specified to denonstrate the
specified overall systemreliability requirement of the conpleted system
The endurance test shall be conducted in phases as specified. The
endurance test shall not be started until the Government notifies the
Contractor in witing that the PVT is satisfactorily conpleted, training as
speci fied has been conpl eted, outstanding deficiencies have been
satisfactorily corrected, and that the Contractor has perm ssion to start

t he endurance test. The Contractor shall provide an operator to man the
system 8 hours per day during daytine operations, including weekends and
hol i days, during Phase | and Phase |IIl endurance testing, in addition to
any Governnment personnel that may be namde avail able. The Governnment may
termnate testing at any tine when the systemfails to performas
specified. Upon term nation of testing by the Governnent or by the
Contractor, the Contractor shall comence an assessnent period as described
for Phase Il. Upon successful conpletion of the endurance test, the
Contractor shall deliver test reports and other docunentation as specified
to the Government prior to acceptance of the system

3.4.3.1 Phase | (Testing)
The test shall be conducted 24 hours per day, 7 days per week, for 15

consecutive cal endar days, including holidays, and the system shall operate
as specified. The Contractor shall nake no repairs during this phase of

testing unless authorized by the Government in witing. |If the system
experiences no failures during the Phase | test, the Contractor nay proceed
directly to Phase Ill testing after receipt by the Contractor of witten

perm ssion fromthe Governnent.
3.4.3.2 Phase Il (Assessnent)
After the conclusion of Phase |, the Contractor shall identify failures,

det erm ne causes of failures, repair failures, and deliver a witten report
to the Government. The report shall explain in detail the nature of each

SECTI ON 13801 Page 72



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

failure, corrective action taken, results of tests perforned, and shal
recommend the point at which testing should be resumed. After delivering
the witten report, the Contractor shall convene a test review neeting at
the job site to present the results and recommendati ons to the CGovernnent.
The neeting shall not be scheduled earlier than 5 business days after
recei pt of the report by the Governnment. As a part of this test review
neeting, the Contractor shall denponstrate that failures have been corrected
by perform ng appropriate portions of the performance verification test.
Based on the Contractor's report and the test review nmeeting, the
Government will determine the restart point, and may require that the Phase
| test be totally or partially rerun. The Contractor shall not comrence
any required retesting until after receipt of witten notification by the
CGovernment. After the conclusion of any retesting which the Governnent nay

require, the Phase Il assessnent shall be repeated as if Phase | had just
been conpleted. |If the retest is conpleted without any failures, the
Contractor may proceed directly to Phase Il testing after receipt by the

Contractor of witten perm ssion fromthe Government.
3.4.3.3 Phase |11 (Testing)

The test shall be conducted 24 hours per day, 7 days per week, for 15
consecutive cal endar days, including holidays, and the system shall operate
as specified. The Contractor shall nake no repairs during this phase of
testing unless authorized by the Government in witing.

3.4.3.4 Phase |1V (Assessnent)

After the conclusion of Phase Ill, the Contractor shall identify failures,
det erm ne causes of failures, repair failures, and deliver a witten report
to the Government. The report shall explain in detail the nature of each
failure, corrective action taken, results of tests perforned, and shal
recommend the point at which testing should be resunmed, if any deficiencies
appeared during Phase I1l. After delivering the witten report, the
Contractor shall convene a test review nmeeting at the job site to present
the results and recomendations to the Governnent. The neeting shall not
be schedul ed earlier than 5 business days after receipt of the report by
the Governnent. As a part of this test review neeting, the Contractor
shal | denmonstrate that failures have been corrected by performng
appropriate portions of the performance verification test. Based on the
Contractor's report and test review neeting, the Government may require
that the Phase Il test be totally or partially rerun. The Contractor
shal | not comrence any required retesting until after receipt of witten
notification by the Governnent. After the conclusion of any retesting

whi ch the Governnent nmay require, the Phase |V assessnent shall be repeated
as if Phase Il had just been conpl eted.

3.4.3.5 Excl usi ons

The Contractor will not be held responsible for failures resulting fromthe
fol | owi ng:

a. An outage of the main power supply in excess of the capability of
any backup power source, provided that the automatic initiation of
al | backup sources was acconplished and that autonatic shutdown
and restart of the UMCS perforned as specified.

b. Failure of a Governnent furnished comunications |ink, provided

that the FEP automatically and correctly operates in the
st and- al one node as specified, and that the failure was not due to
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Contractor furnished equi pnment, installation, or software.

c. Failure of existing Governnent owned equi pnent, provided that the
failure was not due to Contractor furnished equi prment,
installation, or software.

3.5 TESTI NG W RE AND CABLE

Mat eri al s and docunentation to be furnished under this specification are
subj ect to inspections and tests. All components shall be term nated prior
to testing. Equiprment and systens will not be accepted until the required
i nspections and tests have been nmde, denpbnstrating that the signa

di stribution systemconforns to the specified requirements, and that the
requi red equi pnent, systens, and docunentation have been provided.

3.5.1 Unshi el ded Twi sted Pair Tests

Al netallic cable parts shall be tested for proper identification and
continuity. Al opens, shorts, crosses, grounds, and reversals shall be
corrected. Correct color coding and term nation of each pair shall be
verified in the comuni cations closet and at the outlet. Horizontal wring
shall be tested fromand including the term nation device in the
conmuni cati ons closet to and including the nodular jack in each room
Backbone wiring shall be tested end-to-end, including term nation devices,
fromtermnal block to terminal block, in the respective conmunications
closets. These test shall be conmpleted and all errors corrected before any
other tests are started.

3.5.2 Category 3 and Category 5 Circuits

Twenty five percent of the installed Category 3 circuits, selected on a
random basis, and all Category 5 circuits shall be tested using a test set
that nmeets the Class Il accuracy requirenents of EIA TIA El A-TSB-67.
Testing shall use the Basic Link Test procedure of EIA TIA/El A-TSB-67. |If
nore than 5 percent of the Category 3 circuits tested fail, then al
Category 3 circuits shall be tested. Cables which contain failed circuits
shal |l be replaced and retested to verify the standard is net.

3.5.3 Shi el ded Twi sted Pair

Wring configuration shall be tested for continuity, opens, shorts, swaps
and correct pin configuration; dc resistance both pair-to-pair and
wire-to-shield shall be verified. Cable lengths shall be verified. Near
end crosstal k shall be tested from 722 kHz to 300 MHz. G ound potentia
di fference between wiring closets, ground path resistance shall be tested
per | BM GA27-3361-07.

3.5.4 Coaxial Cable
Cabl e shall be tested for continuity, shorts, and opens. Characteristics
i npedance shall be verified over the range of intended operation. Cable
length shall be verified. Cable shall be sweep tested for attenuating over
t he range of intended operation.

3.5.5 Fi ber Optic Cable
Unl ess stated otherw se, tests shall be perfornmed fromboth ends of each

circuit. Connectors shall be visually inspected for scratches, pits, or
chips and shall be reterminated if any of these conditions exist. Each
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circuit leg and conplete circuit shall be tested for insertion |loss at 850
and 1300 nmusing a |ight source simlar to that used for the intended
conmuni cati ons equi pnent. High-resolution optical time domain

refl ectoneter (OTDR) test shall be perfornmed fromone end of each fiber
Scale of the OIDR trace shall be such that the entire circuit appears over
a mni mum of 80 percent of the X-axis.

3.6 RELI ABI LI TY CALCULATI ON

Thi s exponential cal cul ati on depends on the test duration and assunes t hat
the Mean Tine Between Failures (MIBF) does not change after each repair
and that the probability of failure is constant throughout the useful life
of the conponent regardl ess of how many failures the system has
experienced. This calculation does not account for effects of aging.

3.6.1 Definition of Reliability

Systemreliability is calculated in terns of overall MIBF where the
conponent reliability furnished by vendors is already expressed as MIBF

The mat henati cal conbi nation of the conponent MIBF val ues is defined as the
systemreliability, R(t); the probability that the systemw Il performits
function during a given time period under specified conditions. |In this
cal cul ati on, each conponent reliability is determ ned; the conponent
reliabilities are conbined as dictated by the systemconfiguration; and the
overall MIBF is conputed as foll ows:

R(t) = e(-t/MIBF); where:

MIBF = nean tine between failure
t = duration of test period
e = base of natural |ogarithns

VWhen t/MIBF is less than 0.1, the reliability can be approxi nated as
fol | ows:

R(t) = 1 - (t/MIBF)
A specific reliability value can be interpreted by noting that a val ue of
R(t) greater than 1/e (which equals 0.37) indicates that the MIBF value is
greater than the test duration

3.6.2 Series and Parallel Conponents

Conponents are in series if failure of one component causes a system
failure. Reliability of conponents in series is a product of the
individual reliabilities:

R=1- (rD)(r2)(r3). . .(rn)

If conponents in a systemare redundant (parallel), reliability is conputed
as follows:

R=1-{ (1-r1)(2-r2). . . (1-rn)}
If a system has parallel conponents, an equivalent series reliability is

conputed for each set of parallel conmponents. The reliability of the
systemis then conputed as the product of series and equival ent series
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reliabilities.
3.6.3 Cal cul ation Procedure
The Contractor shall prepare a table showi ng the follow ng data:

a. Nanme and quantity of each conponent.

b. Identify each conponent as series or parallel. (For exanple, if
there are 2 printers, the failure of 1 will not cause a system
failure).

c. MIBF for each conponent.

d. Single unit reliability: R = e(-t/MBF), where t = 1,000 hour
test period.

e. Total Conponent Reliability (TCR) where TCR = Rn, and n = nunber
of conponents. For parallel conmponents, TCR =1 - (1-Ryn, where n
= nunber of conponents.

f. Cunulative Reliability (CUMR) is the product of total conmponent
reliability; for exanple:

CUMR 4 = (TCR1l) (TCR2) (TCR3) (TCR4) = (CUWVR3) (TCR4)

g. Cumulative MIBF = -1,000/LN (CUMR); where LN (CUMR) is the
natural |ogarithm of (CUMR).

As an exanple: CUM MIBF = -1, 000/ LN (CUVMR4)
3.6.4 Sanpl e Cal cul ati ons

MIBF is not calculated for sensors and controls. 1/O functions are part of
the FEP. Any I/Ofailure not attributable to sensors and controls
constitutes an FEP failure and is thus reflected in the FEP MIBF. MIBF for
ot her conponents are based on the | owest val ues provided by vendors. The
MIBF of a Workstation is assunmed to be 16,000 hours. The nunbers of
conponents for the UMCS Work Station configuration are as foll ows:

Wor kst ati on 1
Net wor k LAN Equi prrent - one of each 1
Net wor k Security Call Back Modem 1
Smart Field Panel 3
Unitary Controller 1
I/ O Functions 64

-- End of Section --
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SECTI ON 15050

BASI C MECHANI CAL MATERI ALS AND METHCODS

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

1.2 RELATED REQUI REMENTS

This section applies to all sections of Division 15, "Mechanical" of this
proj ect specification, unless specified otherwise in the individual section

1.3 QUALITY ASSURANCE
1.3.1 Mat eri al and Equi pnent Qualifications

Provide materials and equi pnent that are standard products of manufacturers
regul arly engaged in the manufacture of such products, which are of a
simlar material, design and workmanshi p. Standard products shall have
been in satisfactory conmercial or industrial use for 2 years prior to bid
openi ng. The 2-year use shall include applications of equipnment and
materials under sinilar circunstances and of simlar size. The product
shal | have been for sale on the comercial narket through advertisenents,
manuf acturers' catal ogs, or brochures during the 2 year period.

1.3.2 Alternative Qualifications

Products having |l ess than a two-year field service record will be
acceptable if a certified record of satisfactory field operation for not

| ess than 6000 hours, exclusive of the nanufacturer's factory or |aboratory
tests, can be shown.

1.3.3 Servi ce Support

The equi pnent itens shall be supported by service organizations. Subnit a
certified list of qualified permanent service organizations for support of
t he equi pnent which includes their addresses and qualifications. These
service organi zati ons shall be reasonably convenient to the equi prent
installation and able to render satisfactory service to the equi pnent on a
regul ar and energency basis during the warranty period of the contract.

1.3.4 Manuf acturer's Nanepl ate

Each item of equi pnent shall have a nanmepl ate bearing the manufacturer's
nane, address, nodel nunber, and serial nunber securely affixed in a
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conspi cuous pl ace; the naneplate of the distributing agent will not be
accept abl e.

1.3.5 Modi fi cati on of References

In each of the publications referred to herein, consider the advisory
provi sions to be mandatory, as though the word, "shall" had been
substituted for "shoul d" wherever it appears. |Interpret references in
t hese publications to the "authority having jurisdiction", or words of
simlar meaning, to nmean the Contracting O ficer

1.3.5.1 Definitions

For the International Code Council (ICC) Codes referenced in the contract
docunents, advisory provisions shall be considered nandatory, the word

"shoul d* shall be interpreted as "shall." Reference to the "code official”
shall be interpreted to nean the "Contracting O ficer." For Navy owned
property, references to the "owner" shall be interpreted to nean the
"Contracting Officer." For leased facilities, references to the "owner"
shall be interpreted to nean the "lessor." References to the "permt

hol der" shall be interpreted to mean the "Contractor."
1.3.5.2 Admi ni strative Interpretations

For | CC Codes referenced in the contract docunents, the provisions of
Chapter 1, "Administrator,"” do not apply. These adm nistrative

requi renments are covered by the applicable Federal Acquisition Regul ations
(FAR) included in this contract and by the authority granted to the O ficer
in Charge of Construction to administer the construction of this project.
Ref erences in the I CC Codes to sections of Chapter 1, shall be applied
appropriately by the Contracting O ficer as authorized by his

adm ni strative cogni zance and the FAR

1.4 DELI VERY, STORAGE, AND HANDLI NG

Handl e, store, and protect equipnent and materials to prevent damage before
and during installation in accordance with the manufacturer's
recomendati ons, and as approved by the Contracting O ficer. Replace
damaged or defective itemns.

1.5 ELECTRI CAL REQUI REMENTS
Furni sh motors, controllers, disconnects and contactors with their

respecti ve pieces of equipnent. Mtors, controllers, disconnects and
contactors shall conformto and have el ectrical connections provided under

Section 16415A, "Electrical Wrk, Interior.” Furnish internal wiring for
conponents of packaged equi pnent as an integral part of the equi prment.
Ext ended vol tage range notors will not be permtted. Unless indicated

ot herwi se, controllers and contactors shall have a maxi num of 120 volt
control circuits, and shall have auxiliary contacts for use with the
controls furnished. Wen nmotors and equi prent furni shed are |arger than
sizes indicated, the cost of additional electrical service and rel ated work
shal | be included under the section that specified that notor or equiprent.
Power wiring and conduit for field installed equi pnment shall be provided
under and conformto the requirenents of other sections of this
speci fication.

SECTI ON 15050 Page 2



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

1

1

6 I NSTRUCTI ON TO GOVERNVENT PERSONNEL

VWhen specified in other sections, furnish the services of conpetent
instructors to give full instruction to the designated Government personne
in the adjustnent, operation, and maintenance, including pertinent safety
requi renents, of the specified equi pnent or system |Instructors shall be
thoroughly famliar with all parts of the installation and shall be trained
in operating theory as well as practical operation and nmai nt enance worKk.

Instruction shall be given during the first regular work week after the
equi prent or system has been accepted and turned over to the Governnent for
regul ar operation. The nunber of nan-days (8 hours per day) of instruction
furni shed shall be as specified in the individual section. Wen nore than
4 man-days of instruction are specified, use approxinmately half of the tine
for classroominstruction. Use other tine for instruction with the

equi prent or system

When significant changes or nodifications in the equiprment or systemare
made under the terns of the contract, provide additional instruction to
acquai nt the operating personnel with the changes or nodifications.

7 ACCESSI BI LI TY

Install all work so that parts requiring periodic inspection, operation
mai nt enance, and repair are readily accessible. |Install conceal ed val ves,
expansion joints, controls, danpers, and equi pnent requiring access, in

| ocations freely accessible through access doors.

PART 2 PRODUCTS

Not used.

PART 3 EXECUTI ON

3.

3.

1 PAI NTI NG OF NEW EQUI PMENT

New equi prrent painting shall be factory applied or shop applied, and shal
be as specified herein, and provi ded under each individual section

1.1 Factory Painting Systemns

Manuf acturer's standard factory painting systens nmay be provided subject to
certification that the factory painting systemapplied will wthstand 125
hours in a salt-spray fog test, except that equi pnent |ocated outdoors
shall withstand 500 hours in a salt-spray fog test. Salt-spray fog test
shall be in accordance with ASTM B 117, and for that test the acceptance
criteria shall be as follows: imediately after conpletion of the test,

t he paint shall show no signs of blistering, winkling, or cracking, and no
| oss of adhesion; and the specinen shall show no signs of rust creepage
beyond 0.125 inch on either side of the scratch mark

The filmthickness of the factory painting system applied on the equi prent
shall not be less than the filmthickness used on the test specinen. |If
manuf acturer's standard factory painting systemis being proposed for use
on surfaces subject to tenperatures above 120 degrees F, the factory

pai nting systemshall be designed for the tenperature service.

SECTI ON 15050 Page 3



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

3.

1.2 Shop Pai nting Systems for Metal Surfaces

Clean, pretreat, prine and paint netal surfaces; except alum num surfaces
need not be painted. Apply coatings to clean dry surfaces. Cean the
surfaces to renove dust, dirt, rust, oil and grease by wire brushing and
sol vent degreasing prior to application of paint, except netal surfaces
subj ect to tenmperatures in excess of 120 degrees F shall be cleaned to bare
net al .

VWere nore than one coat of paint is specified, apply the second coat after
the preceding coat is thoroughly dry. Lightly sand damaged pai nting and
retouch before applying the succeeding coat. Color of finish coat shall be
al um numor |ight gray.

a. Tenperatures Less Than 120 Degrees F: |Inmmedi ately after cleaning,
the netal surfaces subject to tenperatures |ess than 120 degrees F
shal | receive one coat of pretreatment primer applied to a ninimm
dry filmthickness of 0.3 ml|, one coat of priner applied to a
mnimmdry filmthi ckness of one ml; and two coats of enanel
applied to a minimumdry filmthickness of one ml| per coat.

b. Tenperatures Between 120 and 400 Degrees F: Metal surfaces
subj ect to tenperatures between 120 and 400 degrees F shal
receive two coats of 400 degrees F heat-resisting enanel applied
to a total minimmthickness of 2 mls

c. Tenperatures Geater Than 400 Degrees F: Metal surfaces subject to
tenmperatures greater than 400 degrees F shall receive two coats of
600 degrees F heat-resisting paint applied to a total m nimumdry
filmthickness of 2 mls

-- End of Section --
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SECTI ON 15070

MECHANI CAL SQUND, VI BRATI ON, AND SEI SM C CONTROL

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

Al R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 575 (1994) Measuring Machinery Sound Wthin an
Equi pnent Space

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123/ A 123M (1997) Zinc (Hot-Di p Gal vani zed) Coati ngs
on lron and Steel Products

ASTM D 471 (1996) Rubber Property - Effect of Liquids

ASTM D 2240 (1997) Rubber Property - Duromneter Hardness

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS D1.1/D1. 1M (1998) Structural Wl ding Code - Stee
SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON
( SMACNA)

SMACNA HVAC Duct Const Stds (1985) HVAC Duct Construction Standards -

Metal and Fl exi bl e

.2 RELATED REQUI REMENTS

The provisions of Section 15050N, "Basic Mechanical Materials and Met hods",
apply to this section.

.3 DEFI NI TI ONS

.3.1 Deci bel s dB

Measure of sound level. Decibels are referenced to either 20 uPa for sound
pressure levels or one pWfor sound power levels. dBA is the overall "A"
wei ght ed sound | evel .

. 3.2 Machi nery

The vibration or noise produci ng equi pment that nust be isol ated.
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1.3.3 Manuf act ur er

The fabricator or supplier of vibration-isolation or seismc-protection
mat eri al s and equi pment. For mechanical equi pnment and machinery the term
machi nery manufacturer will be used.

1.3.4 M cr opascal uPa
10 to the m nus 6 power newtons per square meter.
1.3.5 Pi cowatt pwW
10 to the mnus 12 power watts.
1.4 SYSTEM DESCRI PTI ON
1.4.1 Spring Isolator Data

For each type and size of spring isolator, submt the spring outside

di anmeter, deflection, operating spring height, unloaded spring height,
solid spring height, the ratio of the outside diameter to the operating
spring height, the load to deflection ratio of the springs, and wei ght and
sizes of structural steel menbers.

1.4.2 Machi nery Manufacturer's Sound Data

For each piece of indicated nmachinery to be vibration isolated, the

cal cul at ed sound power test data or sound pressure test data as levels in
dB in the eight octave bands between 63 and 8,000 Hz. Refer sound power

| evel s to one pWand sound pressure levels to 20 uPa. Submt the overal
"A" wei ghted scale sound pressure level in dB. Subnit the standard test
procedure used to obtain the sound power or pressure data for the
applicable vibration isolation equi pnent size.

1.4.3 Machi nery
For each item of machinery, conmpare spring static deflections with the
specified mninumstatic deflection, to show that the cal cul ated spring
static deflections are not less than the mininumstatic defl ections
specified. Rated spring static deflections are not acceptable in lieu of
cal cul ated spring static deflections.

1.4.4 Machi nery Over 300 Pounds

For machinery items over 300 pounds, provide cal culations for shear
pul | -up, primary overturning, and secondary overturning.

1.4.5 Machi nery Vibration Criteria
TABLE 1A

Class Il Vibration |Isolator Types and M nimum Static Deflection
(MSD, inches)

Equi prmrent Type (Note (1)) MSD

Factory Assenbled Air
Handl i ng Equi prent AH,
AC and HV Units

SECTI ON 15070 Page 2



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

TABLE 1A

Class Il Vibration |Isolator Types and M nimum Static Deflection
(MSD, inches)

Equi prmrent Type (Note (1)) MSD
(Note (2))

Suspended Units

Up to 5 hp H 1.0
Over 5 hp

Up to 400 rpm H 1.75
Over 401 rpm H 1.0

Fl oor Mounted Units

Up to 5 hp NP 0. 25
NM 0.35

Over 5 hp
Up to 400 rpm NM 0.35
Over 401 rpm NM 0. 35

NOTES: Note (1) and Note (2) are sane as for TABLE 1A.
NOTES: (1) Equiprent Vibration |Isolation Schedul e Designations
(Hyphenat ed desi gnati ons are conbi nati ons of the follow ng:)
B - Welded structural steel bases.

H - Spring isolators (suspended equi prrent and piping). Were
requi red, provide wi th adjustable prel oadi ng devices.

HR - Thrust restraints

I - Concrete inertia bases with steel forns.

NM - Neoprene nounts.

NP - Neoprene pads.

R - Structural steel rail for equipnent nounts.

S - Freestanding spring isolators (floor-nmounted equi prment).

SV - Freestanding spring isolators (floor-nmounted equi pnent).

SX - Freestanding spring isolators with adjustable cushioned
vertical stops and cushioned horizontal stops
(fl oor-nmounted equi pnment). Protected spring isolators SX
may be substituted wherever S or SV is specified and
shal |l neet all requirenents.

(2) Fans
a. VWen fan motors are 75 hp or larger, use the deflection

requi renments for the next wi der columm spacing. Except
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TABLE 1A

Class Il Vibration |Isolator Types and M nimum Static Deflection
(MSD, inches)

Equi pnent Type (Note (1)) MSD
for building slab on grade a m nimumof 2.5 inches should
be used unless |l arger deflections are specified in the
centrifugal blower table.

b. Provi de sway brace isolators for tubular centrifugal and
axi al fans when the fan pressure exceeds 4 inches water
col um.

c. Provide inertia bases for all fans in |lieu of structura

steel bases or rails specified above when the fan pressure
exceeds 4 inches water colum.

d. Wth attaching brackets, suspension spring isolators
bri dge between the structure and the thrust-producing
machi nery such as hi gh-pressure fan. Both types H and HR
normal Iy provide reaction in tension, while types S, SV,
and SX normal ly provide reaction in conpression. Thrust
restraints are | owcost and effective conponents
avai |l abl e from manufacturers. Use thrust restraints to
elimnate the need for or reduce the magnitude of inertia
mass when the mass is only used to reduce the
di spl acement effects of the thrust.

Provide vibration isolators for nmechanical and el ectrical machinery to
m nim ze transm ssion of vibrations and structure borne noise to the
buil di ng structure or spaces or fromthe building structure to the
machi nery. Conply with the follow ng vibration schedul e.

1.4.6 Machi nery Airborne Sound Level Criteria

TABLE 2A
Sound Dat a Schedul e

Equi prment | Maxi mum Sound Power Level (dB)
| __Cctave Band Level Center Frequency (Hz)
|63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

| | | | | | | | | | |

Air Handling Unit | 94| 90| 89| 89| 89 | 84 | 82 | 79
| | | | | | | |

Air Conditioning Unit|] 100 | 96| 90| 89| 86 | 80 | 75 | 72
| | | | | | | |

Fan | 55| 50| 48| 47| 48 | 46 | 42 | 37

1.4.6.1 Basic Criteria
For each piece of nachinery in the human work environnent, do not exceed

t he maxi mum airborne sound | evels 84 dB A-wei ghted scal e, continuous or
intermttent, or 140 dB peak sound pressure-|level, inpact or inpulse, noise.
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1.4.7 Wl di ng
AWS D1.1/D1. 1M
1.5 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnitta
Procedures."

SD- 03 Product Data
| sol ators
Fl exi bl e connectors
Fl exi bl e duct connectors
Machi nery nmanufacturer's sound data
SD- 08 Manufacturer's Instructions
Vi bration and noi se isolation conponents
1.6 QUALI TY ASSURANCE
1.6.1 Vibration Isolator Procurenent
For each piece of machinery to be isolated fromvibration, supply the
vibration isolators, and other associated naterials and equi pnrent as a
coordi nat ed package by a single manufacturer or by the nmachinery
manuf acturer. Select isolators that provide uniformdeflection even when
machi nery weight is not evenly distributed. This requirenent does not
i nclude the flexible connectors or the hangers for the associated piping
and duct wor k.
1.6.2 Unitized Machinery Assenblies
Mounting of unitized assenblies directly on vibration isolation springs is
acceptable if machi nery manufacturer certifies that the end supports of the
assenbl i es have been designed for such installation.
PART 2 PRODUCTS
2.1 CORROSI ON PROTECTI ON FOR STEEL PARTS
ASTM A 123/ A 123M hot - di pped gal vani zed, or equival ent nmanufacturer
standard coatings. Were steel parts are exposed to the weather, provide
gal vani zed coating of at |east 2 ounces of zinc per square foot of surface.
Coat springs wth neoprene.

2.2 NEOPRENE

ASTM D 471 and ASTM D 2240, Grade Duroneter 40, 50, or 60, and oi
resi stant.
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2.3 FLOOR- MOUNTED | SOLATORS
2.3.1 Neoprene |sol ati on Pads

Provi de pads at least 1/4 inch thick with cross-ribbed or waffle design.
For concentrated | oads, provide steel bearing plates bonded or cold
cenented to the pads.

2.3.2 Neoprene |sol ators

Provi de nol ded neoprene isolators having steel base plates with mounting
hol es and, at the top, steel mounting plates with nounting holes or

t hreaded inserts. Provide elenents of type and size coded w th nol ded
letters or color-coded for capacity identification. Enbed netal parts
conpl etely in neoprene.

2.4 SPRI NG | SOLATORS AND PROTECTED SPRI NG | SOLATORS

Provide spring isolators or protected spring isolators that are adjustable
and laterally stable with free-standing springs of horizontal stiffness at
m ni mum 80 percent of the vertical (axial) stiffness. For machine-attached
and fl oor-attached restraining elements, separate from netal -to-netal
contact by neoprene cushions 1/8 inch thick mnimm Provide neoprene
acoustic friction pads at least 1/4 inch thick

2.4.1 Springs
Provi de springs with base and conpression plates, to keep spring ends
paral l el during and after deflection to operating height. Provide outside
coil dianeters at |east 0.8 of the operating height. At operating height,
springs shall have additional travel to conplete (solid) conpression equa
to at | east 50 percent of the operating deflection

2.4.2 Mounti ng and Adj ust ment

Provi de base and conpression plates with nounting holes or threaded
fittings. Bolt leveling adjustnment bolts to nmachi nery or base.

2.5 SUSPENSI ON | SOLATORS
Provi de hangers with suspension isolators encased in open steel brackets.
| sol ate hanger rods fromisolator steel brackets wi th neoprene-lined
openi ng.

2.5.1 Suspensi on Neoprene |sol ators
Provi de doubl e-deflection elenments with mninum 3/8 inch deflection

2.5.2 Suspension Spring Isolators
Provi de hangers with springs and nol ded neoprene el enents in series.
Provide isolators with adjustable spring-prel oadi ng devi ces where required
to maintain constant pipe elevations during installation and when pipe
operational |oads are transferred to the springs.

2.6 FLEXI BLE DUCT CONNECTORS
Provi de flexi ble duct connectors fabricated in accordance with SMACNA HVAC

Duct Const Stds.
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PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Vi bration and Noi se |sol ati on Conponents

Install vibration-and-noise isolation nmaterials and equi prent in accordance
wi th machi nery manufacturer's instructions.

3.1.2 Suspension Vibration Isolators

Provi de suspension isolation hangers for piping, suspended equi prent, and
suspended equi pnent platforns in nmechani cal equi pnment roons, and as
specified. For operating load static deflections of 1/4 inch or |ess,
provi de neoprene pads or single deflection neoprene isolators. For
operating | oad static deflections over 5/16 to 3/8 inch, provide

doubl e-defl ecti on neoprene el enent isolators. For operating |load static
defl ections over 3/8 inch, provide isolators with spring and neoprene

el enents in series.

3.1.3 Vertical Stops

For machinery affected by wind pressure or having an operational weight
different frominstalled weight, provide resilient vertical limt stops
whi ch prevent spring extension when weight is removed. Provide vertica
stops for machinery containing liquid, such as water chillers, evaporative
coolers, boilers, and cooling towers. Spring isolated or protected spring
i sol ated machi nery must rock and nmove freely within [imts of stops or
seismic restraint devices.

3.1. 4 Thrust Restraints

VWere required, provide pairs of thrust restraints, symetrically installed
on both sides of the steady state |line of thrust.

3.1.5 Fl exi bl e Duct Connectors

Install flexible connectors in accordance with the manufacturer's
i nstructions.

3.1.6 Machi nery
Provi de vibration isolators, flexible connectors in accordance with

manuf acturer's recomendati ons. Machinery with spring isolators or
protected spring isolators shall rock or nove freely within [imts of stops.

3.1.6.1 Stability
I sol ators shall be stable during starting and stopping of machi nery wi thout
traverse and eccentric novenent of machinery that woul d danage or adversely
af fect the machinery or attachnents.

3.1.6.2 Lateral Mtion
The installed vibration isolation systemfor each piece of floor or ceiling
nmount ed machi nery shall have a maxi mum | ateral notion under nachinery start

up and shut down conditions of not nore than 1/4 inch. Restrain notions in
excess by approved spring mountings.
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3.1.6.3 Unbal anced Machi nery

Provi de foundati on suspension systens specifically designed to resi st
hori zontal forces for machinery with |arge unbal anced horizontal forces.
Vi bration isolator systens shall conformto the machi nery nanufacturer's
recomrendat i ons.

3.1.6.4 Nonr ot ati ng Machi nery

Mount nonrotating machinery in systens which includes rotating or vibrating
machi nery on isolators having the sane deflection as the hangers and
supports for the pipe connected to.

3.1.7 Hi gh Pressure Ductwork Hanger and Support Installation
3.1.7.1 Duct Anchors
Attach each end of the duct anchor to an omi-directional isolator which in
turn shall be rigidly fastened to the steel framing or structural concrete.
Vertical restraints shall be provided by simlar material arranged to

prevent vertical travel in either direction. The |oad on the isolation
material shall not exceed 500 psi.

3.1.8 Machi nery Foundations and Subbases
Provi de anchor bolts as recomended by the machi nery manufacturer

3.1.8.1 Conmon Machi nery Foundati ons
Mount el ectrical motors on the sane foundations as driven nmachinery.

3.1.8.2 Anchor Bolts and G out
Secure machinery to foundations and inertia bases with anchor bolts. G out
equi pmrent with baseplates, the full area under baseplates with prem xed
non-shrinking grout. After grout has set, renpve wedges, shins, and jack
bolts and fill spaces with grout.

3.1.9 El ectrical Connections
Provide flexible conduit or nmultiple conductor cabl e connections for
machi nery with sufficient extra length to permt 2 inch mninum
di spl acenent in any direction w thout damage.

3.2 FI ELD QUALI TY CONTRCL
Provi de equi pnent and apparatus required for perform ng inspections and
tests. Notify Contracting O ficer 14 days prior to machinery sound or
vibration testing. Rebalance, adjust, or replace nachinery with noise or
vibration levels in excess of those given in the machinery specifications,
or machi nery manufacturer's data

3.2.1 Fiel d I nspections
Prior to initial operation, inspect the vibration isolators for confornance
to draw ngs, specifications, and manufacturer's data and instructions.

Check for vibration and noi se transm ssion through connections, ductwork,
and walI's. Check connector alignnent before and after filling of system
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and during operation. Correct msalignment wthout danage to connector and
in accordance with manufacturer's recomendati ons.

3.2.2 Spring Isolator |Inspection

After installation of spring isolators or protected spring isolators, and
seismc restraint devices, the machinery shall rock freely on its spring

isolators within limts of stops or seismc restraint devices. Elimnate
or correct interferences.

3.2.3 Test s

Adj ust, repair, or replace isolators as required to reduce vibration and
noi se transmni ssions to specified | evels.

3.2.3.1 Equi prent Vi bration Tests

Performvibration tests to determ ne conformance with vibration isol ation
schedul e specifi ed.

3.2.3.2 Equi prent Sound Level Tests

Measure continuous or intermttent steady state noise with a sound | eve
neter set for |ow response. Measure inpact or impulse noise as dB peak
sound pressure level (20 uPa) with an inmpact noi se analyzer. Measure work
di stance from person to machi nery noise center. Performsound |level tests
to determ ne conformance with sound | evel schedul e specified.

a. Interior Machinery Sound

In accordance with ARl 575, neasure the sound data for air
conditioning and refrigeration machi nery, such as fans, boilers,
val ves, engines, turbines, or transformers. Measure the sound
pressure |l evels around nechani cal and electrical nachinery |ocated
in equi pnrent spaces, 3 feet horizontally fromthe edge closest to
t he acoustical center of the machinery at points 3 feet and 5.5
feet above floor. Take nmeasurements at the center of each side of
the machinery. Locate the nicrophone at least 3 feet fromthe
observer and measuring instruments. Cbserver shall not be between
t he machi nery and the neasuring instrumnent.

-- End of Section --
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SECTI ON 15080

THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only. At the discretion of the Government, the manufacturer of
any material supplied will be required to furnish test reports pertaining
to any of the tests necessary to assure conpliance with the standard or
standards referenced in this specification.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 1126 (2000) Faced or Unfaced Rigid Cellular
Phenolic Thermal |nsulation

ASTM C 1136 (1995) Flexible, Low Pernmeance Vapor
Retarders for Thermal I|nsul ation

ASTM C 534 (2001a) Preformed Flexible Elastoneric
Cel lular Thermal I|nsulation in Sheet and
Tubul ar Form

ASTM C 665 (2001el1) M neral - Fi ber Bl anket Therma
Insulation for Light Frane Construction
and Manuf act ured Housi ng

ASTM C 795 (1992; R 1998el) Thermal Insulation for
Use in Contact with Austenitic Stainless
St eel

ASTM C 920 (2002) El astoneric Joint Seal ants

ASTM C 921 (1989; R 1996) Determning the Properties
of Jacketing Materials for Therma
I nsul ati on

ASTM D 882 (1997) Tensile Properties of Thin Plastic
Sheet i ng

ASTM E 84 (2001) Surface Burning Characteristics of

Buil ding Materials

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

M DWEST | NSULATI ON CONTRACTORS ASSCCI ATI ON (M CA)

M CA Insul ation Stds (1999) National Conmercial & Industrial
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I nsul ati on Standards
1.2 SYSTEM DESCRI PTI ON
Fi el d-applied insulation and accessories on nechani cal systens shall be as
specified herein; factory-applied insulation is specified under the piping,
duct or equi pnent to be insul ated.
1.3 GENERAL QUALI TY CONTRCL
1.3.1 St andard Products
Materials shall be the standard products of nmanufacturers regularly engaged
in the manufacture of such products and shall essentially duplicate itens
t hat have been in satisfactory use for at |least 2 years prior to bid
openi ng.

1.3.2 Installer's Qualifications

Qualified installers shall have successfully conpleted three or nore
simlar type jobs within the last 5 years.

1.3.3 Surface Burning Characteristics

Unl ess ot herwi se specified, insulation not covered with a jacket shall have
a flame spread i ndex no higher than 75 and a snoke devel oped i ndex no

hi gher than 150. Insulation systens which are located in air plenuns, in
ceiling spaces, and in attic spaces shall have a flame spread index no
hi gher than 25 and a snoke devel oped i ndex no higher than 50. Insulation

materials |ocated exterior to the building perineter are not required to be
fire-rated. Flane spread, and snoke devel oped i ndexes, shall be determ ned
by ASTME 84. Insulation shall be tested in the same density and installed
t hi ckness as the material to be used in the actual construction. Materia
supplied by a manufacturer with a jacket shall be tested as a conposite
material. Jackets, facings, and adhesives shall have a flame spread index
no hi gher than 25 and a snoke devel oped i ndex no hi gher than 50 when tested
in accordance with ASTM E 84.

1.3.4 Identification of Materials
Packages or standard containers of insulation, jacket material, cenents,
adhesi ves, and coatings delivered for use, and sanples required for
approval shall have nanufacturer's stanp or |abel attached giving the nane
of the nmanufacturer and brand, and a description of the nmaterial

1.4 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submttal for the Governnent.

SD- 03 Product Data
General Materials; G
A conmplete list of materials, including manufacturer's

descriptive technical literature, performance data, catal og cuts,
and installation instructions. The product nunber, k-value,
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t hi ckness and furni shed accessories for each nechani cal system
requiring insulation shall be included. WMaterials furnished under
this section of the specification shall be submitted at one tine.

1.5 STORAGE

Materials shall be delivered in the manufacturer's unopened contai ners.
Materials delivered and placed in storage shall be provided with protection
fromweather, humdity, dirt, dust and other contam nants. The Contracting
Oficer may reject insulation material and supplies that becone dirty,
dusty, wet, or contani nated by sone ot her neans.

PART 2 PRODUCTS
2.1 GENERAL MATERI ALS

Material s shall be conpatible and shall not contribute to corrosion
soften, or otherwi se attack surfaces to which applied in either the wet or
dry state. Materials to be used on stainless steel surfaces shall neet
ASTM C 795 requirenents. Materials shall be asbestos free and conformto
the foll ow ng:

2.1.1 Cont act Adhesi ve

Adhesi ves may be dispersed in a volatile organic solvent. Adhesives may be
any of, but not limted to, the neoprane based, rubber based, or

el astomeric type that have a flame spread i ndex no higher than 25 and a
snoke devel oped i ndex no higher than 50 when tested in the dry state in
accordance with ASTM E 84. The adhesive shall not adversely affect,
initially or in service, the insulation to which it is applied, nor shal

it cause any corrosive effect on netal to which it is applied. Any solvent
di spersing mediumor volatile component of the adhesive shall have no

obj ectionabl e odor and shall not contain any benzene or carbon

tetrachl oride. The dried adhesive shall not emit nauseous, irritating, or
toxic volatile matters or aerosols when the adhesive is heated to any
tenperature up to 212 degrees F. The dried adhesive shall be nonflamabl e
and fire resistant. Natural cross-ventilation, local (mechanical) pickup
and/ or general area (nmechanical) ventilation shall be used to prevent an
accunul ati on of solvent vapors, keeping in mnd the ventilation pattern
nmust renove any heavier-than-air solvent vapors fromlower |levels of the
wor kspaces. G oves and spectacl e-type safety gl asses are recomended in
accordance with safe installation practices.

2.1.2 Caul ki ng
ASTM C 920, Type S, Grade NS, Cass 25, Use A
2.1.3 Fi brous @ ass Coth and d ass Tape
Fi brous glass cloth and gl ass tape shall have flane spread and snoke
devel oped ratings of no greater than 25/50 when neasured in accordance with
ASTM E 84. Tape shall be 4 inch wide rolls.
2.1. 4 St apl es

Qutward clinching type nonel. Monel is a nickel rich alloy that has high
strength, high ductility, and excellent resistance to corrosion

SECTI ON 15080 Page 3



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

2.

1.5 Jacket s

ASTM C 921, Type |, maxi num noi sture vapor transm ssion 0.02 perns,
(rmeasured before factory application or installation), ninimmpuncture
resi stance 50 Beach units on all surfaces except conceal ed ductwork, where
a mni mum puncture resi stance of 25 Beach units is acceptable. M ninmum
tensile strength, 35 pounds/inch width. ASTM C 921, Type Il, mninm
puncture resistance 25 Beach units, tensile strength mninmum 20 pounds/i nch
wi dt h. Jackets used on insulation exposed in finished areas shall have
white finish suitable for painting without sizing. Based on the
application, insulation materials that require factory applied jackets are
m neral fiber, cellular glass, and phenolic foam Al non-netallic jackets
shal | have a maxi mum fl ane spread i ndex of 25 and a maxi nrum snoke devel oped
i ndex of 50 when tested in accordance with ASTM E 84.

.1.5.1 VWi te Vapor Retarder All Service Jacket (ASJ)

For use on hot/cold pipes, ducts, or equi pment vapor retarder jackets used
on insul ation exposed in finished areas shall have white finish suitable
for painting wthout sizing.

.1.6 Vapor Retarder Required

.1.6.1 Lam nated Fi |l m Vapor Retarder

ASTM C 1136, Type |, maximum noi sture vapor transm ssion 0.02 perns,
m ni mum puncture resi stance 50 Beach units on all surfaces except conceal ed
ductwork, where Type |I, maximum noi sture vapor transm ssion 0.02 perns, a

m ni mum puncture resi stance of 25 Beach units is acceptable.

.1.6.2 Pol yvi nyl i dene Chl oride (PVDC) Fil m Vapor Retarder

The PVDC fil mvapor retarder shall have a maxi mum noi sture vapor

transm ssion of 0.02 perns, mninmum puncture resistance of 150 Beach units,
a mnimmtensile strength in any direction of 30 I b/inch when tested per
ASTM D 882, and a maxi mum fl ane spread/ snoke devel oped i ndex of 25/50 per
ASTM E 84.

.1.6.3 Pol yvi nyl i dene Chl ori de Vapor Retarder Adhesive Tape

Requi renents nust neet the same as specified for PVDC Fi |l m Vapor Retarder
i n paragraph 2.1.9.2 above.

1.7 Vapor Retarder Not Required

ASTM C 1136, Type |11, maxi mum noi sture vapor transm ssion 0.10 perms,

m ni mum puncture resi stance 50 Beach units on all surfaces except ductwork,
where Type |V, maxi num noi sture vapor transm ssion 0.10, a mininmum puncture
resi stance of 25 Beach units is acceptable.

.1.8 Seal ant s

Seal ants shall be chosen fromthe butyl polymer type, the styrene-butadi ene
rubber type, or the butyl type of sealants. Sealants shall have a maxi num
noi sture vapor transm ssion of 0.02 perns, and a nmaxi mum fl ane spread/ snoke
devel oped i ndex of 25/50 per ASTM E 84.
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2.2 Pl PE | NSULATI ON MATERI ALS

Pi pe insulation materials shall be limted to those |isted herein and shal
neet the follow ng requirenents:

2.2.1 Aboveground Col d Pi peline

Insulation for mnus 30 degrees to plus 60 degrees F for indoor exposed
applications, shall be as follows:

a. Flexible Elastomeric Cellular Insulation: ASTMC 534, Type | or
I1. Type Il shall have vapor retarder skin on both sides of the
i nsul ati on.

b. Phenolic Insulation: ASTMC 1126, Type Ill. Phenolic insulations
shall comply with ASTM C 795 and with the ASTM C 665 paragraph
Corrosiveness. Supply the insulation with manufacturer's
recommended factory-applied jacket.

PART 3 EXECUTI ON
3.1 APPL| CATI ON - GENERAL

Insulation shall only be applied to unheated and uncool ed pi pi ng and

equi pment. Flexible elastonmeric cellular insulation shall not be
conpressed at joists, studs, columms, ducts, hangers, etc. The insulation
shall not pull apart after a one hour period; any insulation found to pul
apart after one hour, shall be replaced.

3.1.1 Install ation

Except as otherw se specified, material shall be installed in accordance
with the manufacturer's witten instructions. |Insulation materials shal
not be applied until tests specified in other sections of this
specification are completed. Material such as rust, scale, dirt and

noi sture shall be renpved from surfaces to receive insulation. Insulation
shal | be kept clean and dry. Insulation shall not be renpbved fromits

shi pping containers until the day it is ready to use and shall be returned
to like containers or equally protected fromdirt and noisture at the end

of each workday. Insulation that becones dirty shall be thoroughly cl eaned
prior to use. |If insulation becomes wet or if cleaning does not restore
the surfaces to like new condition, the insulation will be rejected, and

shal |l be imediately renoved fromthe jobsite. Joints shall be staggered
on multi layer insulation. Mneral fiber thernal insulating cement shal

be m xed with demi neralized water when used on stainless steel surfaces.
Insul ation, jacketing and accessories shall be installed in accordance with
M CA Insul ation Stds plates except where nodified herein or on the draw ngs.

3.1.2 Installation of Flexible Elastonmeric Cellular Insulation

Fl exi bl e el astoneric cellular insulation shall be installed with seans and
joints sealed with rubberized contact adhesive. Insulation with
pre-applied adhesive is not pernmitted. Flexible elastoneric cellular

i nsul ation shall not be used on surfaces greater than 200 degrees F. Seans
shal | be staggered when applying multiple layers of insulation. A brush
coating of adhesive shall be applied to both butt ends to be joined and to
both slit surfaces to be sealed. The adhesive shall be allowed to set

until dry to touch but tacky under slight pressure before joining the
surfaces. Insulation seals at seams and joints shall not be capabl e of
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being pulled apart one hour after application. Insulation that can be
pul | ed apart one hour after installation shall be replaced.

3.1.3 Pi pes/ Duct s/ Equi prent whi ch  Require I nsul ation
Insulation is required on refrigerant piping.

3.2 Pl PE | NSULATI ON | NSTALLATI ON

3.2.1 Pi pe I nsul ation

3.2.1.1 CGenera

Pi pe insulation shall be installed on aboveground hot and cold pipeline
systenms as specified belowto forma continuous thermal retarder, including
straight runs, fittings and appurtenances unl ess specified otherw se.
Installation shall be with full Iength units of insulation and using a
single cut piece to conplete a run. Cut pieces or scraps abutting each

ot her shall not be used.

3.2.1.2 Pi pes Passi ng Through Hangers

a. Insulation, whether hot or cold application, shall be continuous
t hrough hangers. All horizontal pipes 2 inches and snaller shal
be supported on hangers with the addition of a Type 40 protection
shield to protect the insulation in accordance with MSS SP-69.
VWhenever insul ation shows signs of being conpressed, or when the
i nsul ation or jacket shows visible signs of distortion at or near
t he support shield, insulation inserts as specified bel ow for
pi ping larger than 2 inches shall be installed.

b. Inserts shall be covered with a jacket material of the sane
appearance and quality as the adjoining pipe insulation jacket,
shal | overlap the adjoining pipe jacket 1-1/2 inches, and shall be
seal ed as required for the pipe jacket. The jacket material used
to cover inserts in flexible elastomeric cellular insulation shal
conformto ASTM C 1136, Type 1, and is allowed to be of a
different material than the adjoining insulation materi al

3.2.1.3 Fl exi bl e El astoneric Cellular Pipe Insulation
Fl exi bl e el astoneric cellular pipe insulation shall be tubular formfor
pi pe sizes 6 inches and |l ess. Sweat fittings shall be insulated with
mter-cut pieces the sane size as on adjacent piping. Screwed fittings
shall be insulated with sleeved fitting covers fabricated frommter-cut
pi eces and shall be overl apped and sealed to the adjacent pipe insulation
3.2.2 Aboveground Col d Pi pelines

The foll owi ng cold pipelines shall be insulated per Table | mnus 30
degrees to plus 60 degrees F

a. Refrigerant suction lines.
3.2.2.1 I nsul ati on Thi ckness

I nsul ation thickness for cold pipelines shall be determined using Table I.
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Table | - Cold Piping Insulation Thickness
Pi pe Size (inches)

1in
Type of &
Servi ce Mat eri al | ess
Ref ri ger ant FC 1.0
suction PF 1.5
pi pi ng

*Insul ations may not be applied if their flame and snoke devel oped ratings
exceed the requirements of 25/50 established in this guide specification

LEGEND:

PF - Phenol i ¢ Foam
FC - Flexible Elastomeric Cellular

3.2.2.2

Jacket for Phenolic Foam

Insul ation shall be covered with a factory applied vapor retarder jacket or
field applied seal welded PVC jacket.

3.2.2.3

a.

Insul ation for Straight Runs Phenolic Foam

Insul ation shall be applied to the pipe with joints tightly
butted. Al butted joints and ends shall be sealed with joint
seal ant and sealed with a vapor retarder coating or PVDC adhesive
t ape.

Longi tudi nal laps of the jacket material shall overlap not |ess
than 1-1/2 inches. Butt strips 3 inches w de shall be provided
for circunferential joints.

Laps and butt strips shall be secured with adhesive and stapled on
4 inch centers if not factory self-sealing. |If staples are used,
they shall be sealed per item"e." below. Note that staples are
not required with cellular glass systens.

Factory self-sealing | ap systenms may be used when the anbient
tenperature is between 40 degrees and 120 degrees F during
installation. The |lap systemshall be installed in accordance
wi th manufacturer's reconmendati ons. Stapler shall be used only
if specifically recommended by the manufacturer. \Were gaps
occur, the section shall be replaced or the gap repaired by
appl yi ng adhesi ve under the lap and then stapling.

Al Staples, including those used to repair factory self-seal |ap
systenms, shall be coated with a vapor retarder coating or PVDC
adhesive tape. All seans, except those on factory self-sea
systens shall be coated with vapor retarder coating or PVDC
adhesi ve tape.

Breaks and punctures in the jacket material shall be patched by

wrapping a strip of jacket material around the pipe and securing

it with adhesive, stapling, and coating with vapor retarder coating
or PVDC adhesive tape. The patch shall extend not |ess than
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1-1/2 inches past the break

g. At penetrations such as thernmonmeters, the voids in the insulation
shall be filled and sealed with vapor retarder coating or PVDC
adhesi ve t ape.

3.2.2.4 Insulation for Fittings and Accessories

a. Pipe insulation shall be tightly butted to the insulation of the
fittings and accessories. The butted joints and ends shall be
sealed with joint sealant and sealed with a vapor retarder coating
or PVDC adhesi ve tape.

b. Precut or preforned insulation shall be placed around all fittings
and accessories and shall conformto M CA plates except as
nodi fied herein: 5 for anchors; 10, 11, and 13 for fittings; 14
for valves; and 17 for flanges and unions. |Insulation shall be
the sane insulation as the pipe insulation, including sane
density, thickness, and thernal conductivity. Were
precut/prefornmed is unavailable, rigid prefornmed pipe insulation

sections may be segnented into the shape required. |nsulation of
t he sane thickness and conductivity as the adjoining pipe
i nsul ation shall be used. |If nesting size insulation is used, the

i nsul ation shall be overlapped 2 i nches or one pipe dianeter.
El bows insul ated usi ng segnents shall conformto M CA Tables 12.20
"Mtered I nsulation El bow .

c. Upon completion of insulation installation on flanges, unions,
val ves, anchors, fittings and accessories, term nations, seamns,
joints and insulation not protected by factory vapor retarder
jackets or PVC fitting covers shall be protected with PVDC
adhesi ve tape or two coats of vapor retarder coating with a
m ni mumtotal thickness of 1/16 inch, applied with glass tape
enbedded between coats. Tape seans shall overlap 1 inch. The
coating shall extend out onto the adjoining pipe insulation 2
inches. Fabricated insulation with a factory vapor retarder
j acket shall be protected with PVDC adhesive tape or two coats of
vapor retarder coating with a mninmumthickness of 1/16 i nch and
with a 2 inch wide glass tape enbedded between coats. \Were
fitting insulation butts to pipe insulation, the joints shall be
sealed with a vapor retarder coating and a 4 inch wi de ASJ tape
whi ch matches the jacket of the pipe insulation

d. Anchors attached directly to the pipe shall be insulated for a
sufficient distance to prevent condensation but not |less than 6
i nches fromthe insulation surface.

e. Insulation shall be marked showi ng the |ocation of unions,
strainers, and check val ves.

3.2.2.5 Optional PVC Fitting Covers

At the option of the Contractor, prenolded, one or two piece PVC fitting
covers nay be used in lieu of the vapor retarder and enbedded gl ass tape.
Factory precut or prenolded insulation segnents shall be used under the

fitting covers for el bows. Insulation segnents shall be the sane

i nsul ation as the pipe insulation including sane density, thickness, and
t hermal conductivity. The covers shall be secured by PVC vapor retarder
t ape, adhesive, seal welding or with tacks nade for securing PVC covers.
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Seans in the cover, and tacks and |laps to adjoining pipe insulation jacket,
shal |l be sealed with vapor retarder tape to ensure that the assenbly has a
conti nuous vapor seal.

-- End of Section --
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PART 1

1.

1

GENERAL

REFERENCES

SECTI ON 15182

REFRI GERANT PI PI NG

The publications listed below forma part of this specification to the
referenced. The publications are referred to within the text by the

ext ent

basi ¢ designation only.

ARI

ARI

ARI

ARI

710

720

750

760

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM D

ASTM E

ASHRAE

ASHRAE

Al' R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

(1986) Liquid-Line Driers

(1997) Refrigerant Access Val ves and Hose
Connectors

(2001) Thermostatic Refrigerant Expansion
Val ves

(2001) Sol enocid Valves for Use Wth
Vol atile Refrigerants

ASTM | NTERNATI ONAL ( ASTM

53/ A 53M

653/ A 653M

280

62

75
520

84

(2002) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seanl ess

(2002a) Steel Sheet, Zinc-Coated

(Gal vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process
(2002) Seaml ess Copper Tube for Air
Condi tioning and Refrigeration Field
Service

(2002) Composition Bronze or Qunce Meta
Casti ngs

(2002) Seam ess Copper Tube
(2000) Zinc Dust Pignent

(2001) Surface Burning Characteristics of
Buil ding Materials

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG

ENG NEERS ( ASHRAE)

15

17

(2001; Errata 2002) Safety Standard for
Refrigeration Systens

(1998) Method of Testing Capacity of
Thernostatic Refrigerant Expansion Val ves
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AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Vel di ng

AVWS BRH (2002) Brazi ng Handbook

AWS 749.1 (1999) Safety in Welding, Cutting and

Allied Processes

ASME | NTERNATI ONAL ( ASME)

ASME B16. 22 (2002) W ought Copper and Copper All oy
Sol der Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME B31.1 (2001) Power Piping

ASME B31.5 (2001) Refrigeration Piping and Heat

Transfer Conponents

ASME B40. 100 (2000) Pressure Gauges and Gauge
Attachment s

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 69 (2002) Pi pe Hangers and Supports -
Sel ection and Application

1.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government. The following shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Refri gerant Piping System

Manuf acturer's standard catal og data, at |east 4 weeks prior to
t he purchase or installation of a particular conponent,
hi ghli ghted to show material, size, options, performance charts
and curves, etc. in adequate detail to denpnstrate conpliance wth
contract requirenents. Data shall include manufacturer's
recommended installation instructions and procedures. Data shal
be provided for the followi ng conponents as a m ni num

a. Piping and Fittings
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b. Valves

c. Piping Accessories

d Pipe Hangers, Inserts, and Supports
1.3  SAFETY REQUI REMENTS

Exposed novi ng parts, parts that produce high operating temperature, parts
which may be electrically energized, and parts that may be a hazard to
operating personnel shall be insulated, fully encl osed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
t hat proper operation of equipnment is not inpaired. Cutting safety

requi renents shall be in accordance with AWS Z49. 1.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Stored itens shall be protected fromthe weather, humdity and tenperature
variations, dirt and dust, or other contam nants. Proper protection and
care of all nmaterial both before and during installation shall be the
Contractor's responsibility. Any materials found to be damaged shall be
repl aced at the Contractor's expense. During installation, piping and
sim | ar openings shall be capped to keep out dirt and other foreign matter.

1.5 PRQIECT/ SI TE CONDI TI ONS
1.5.1 Verification of D nensions

The Contractor shall becone fanmiliar with all details of the work, verify
all dimensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng any work.

1.5.2 Contract Draw ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall carefully investigate the plunbing, fire protection

el ectrical, structural and finish conditions that would affect the work to
be performed and shall arrange such work accordingly, furnishing required
of fsets, fittings, and accessories to neet such conditions.

PART 2 PRODUCTS
2.1 STANDARD COVMERCI AL PRODUCTS

Mat eri al s and equi pment shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanshi p. The standard products shall have
been in satisfactory comrercial or industrial use for 2 years prior to bid
opening. The 2 year use shall include applications of equipnment and
material s under similar circunmstances and of sinmilar size. The 2 years
experi ence shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial market through
advertisenents, manufacturer's catal ogs, or brochures. Products having
less than a 2 year field service record shall be acceptable if a certified
record of satisfactory field operation, for not |ess than 6000 hours

excl usive of the manufacturer's factory tests, can be shown. Products
shal | be supported by a service organi zation. System conponents shall be
environnental ly suitable for the indicated |ocations.
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2.2 ELECTRI CAL WORK

El ectrical equi pment and wiring shall be in accordance with Section 16415
ELECTRI CAL WORK, INTERIOR. Field wiring shall be in accordance with
manufacturer's instructions. Mnual or autonatic control and protective or
signal devices required for the operation specified and any control wiring
required for controls and devi ces specified, but not shown, shall be

provi ded.

2.3 REFRI GERANT PI PI NG SYSTEM

Refri gerant piping, valves, fittings, and accessories shall be in
accordance with ASHRAE 15 and ASME B31.5, except as specified herein

Ref ri gerant piping, valves, fittings, and accessories shall be conpatible
with the fluids used and capabl e of withstanding the pressures and
tenmperatures of the service. Refrigerant piping, valves, and accessories
used for refrigerant service shall be cleaned, dehydrated, and seal ed
(capped or plugged) prior to shipnment fromthe manufacturer's plant.

2.4 PIPE, FITTINGS AND END CONNECTI ONS (JO NTS)
2.4.1 Copper Tubi ng

Copper tubing shall conformto ASTM B 280 anneal ed or hard drawn as
required. Copper tubing shall be soft anneal ed where bending is required
and hard drawn where no bending is required. Soft anneal ed copper tubing
shall not be used in sizes larger than 1-3/8 inches. Joints shall be
brazed except that joints on Ilines 7/8 inchand smaller may be flared. Cast
copper alloy fittings for flared copper tube shall conformto ASME B16. 26
and ASTM B 62. Wought copper and bronze sol der-joint pressure fittings
shall conformto ASME B16.22 and ASTM B 75. Joints and fittings for brazed
joint shall be w ought-copper or forged-brass sweat fittings. Cast
sweat-type joints and fittings shall not be allowed for brazed joints.
Brass or bronze adapters for brazed tubing may be used for connecting
tubing to flanges and to threaded ends of val ves and equi pnent.

2.4.2 Brazing Filler Mta

Filler netal shall conformto AWS A5.8, Type BAg-5 with AWS Type 3 fl ux,
except Type BCuP-5 or BCuP-6 may be used for brazing copper-to-copper
joints.

2.5 VALVES

Val ves shall be designed, manufactured, and tested specifically for
refrigerant service. Valve bodies shall be of brass, bronze, steel, or
ductile iron construction. Valves 1 inch and snaller shall have brazed or
connections. Threaded end connections shall not be used, except in pilot
pressure or gauge |ines where mai ntenance di sassenbly is required and

wel ded fl anges cannot be used. Internal parts shall be renovable for

i nspection or replacenent w thout applying heat or breaking pipe
connections. Valve stens exposed to the atnosphere shall be stainless
steel or corrosion resistant netal plated carbon steel. Direction of flow
shal |l be legibly and permanently indicated on the valve body. Contro
valve inlets shall be fitted with integral or adapted strainer or filter
where recomended or required by the manufacturer. Purge, charge and
recei ver valves shall be of manufacturer's standard configuration.
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2.5.1 Refrigerant Stop Val ves

Val ve shall be the gl obe or full-port ball type with a back-seating stem
especi al |y packed for refrigerant service. Valve packing shall be

repl aceabl e under |ine pressure. Valve shall be provided with a

[ handwheel ] [or] [wrench] operator and a seal cap. Valve shall be the
strai ght or angle pattern design as indicated.

2.5.2 Check Val ves

Val ve shall be the swing or |lift type as required to provide positive
shutoff at the differential pressure indicated. Valve shall be provide
with resilient seat.

2.5.3 Li qui d Sol enoi d Val ves

Val ves shall comply with ARl 760 and be suitable for continuous duty with
applied vol tages 15 percent under and 5 percent over nomnal rated voltage
at maxi nrum and m ni mum encountered pressure and tenperature service
conditions. Valves shall be direct-acting or pilot-operating type,

packl ess, except that packed stem seal capped, manual lifting provisions
shal |l be furnished. Solenoid coils shall be noisture-proof, UL approved,
totally encapsul ated or encapsul ated and netal jacketed as required.

Val ves shal |l have safe working pressure of 400 psi and a maxi num operati ng
pressure differential of at |east 200 psi at 85 percent rated voltage.

Val ves shall have an operating pressure differential suitable for the
refrigerant used.

2.5.4 Expansi on Val ves
Val ve shall conformto ARl 750 and ASHRAE 17. Valve shall be the di aphragm

and spring-loaded type with internal or external equalizers, and bulb and
capillary tubing. Valve shall be provided with an external superheat

adjustment along with a seal cap. Internal equalizers may be utilized
where flowi ng refrigerant pressure drop between outlet of the valve and
inlet to the evaporator coil is negligible and pressure drop across the

evaporator is less than the pressure difference corresponding to 2 degrees F
of saturated suction tenperature at evaporator conditions. Bulb charge
shal | be deternined by the nmanufacturer for the application and such that
liquid will remain in the bulb at all operating conditions. Gas limted
liquid charged val ves and ot her valve devices for liniting evaporator
pressure shall not be used wi thout a distributor or discharge tube or
ef fective means to prevent |oss of control when bulb becones warner than
val ve body. Pilot-operated valves shall have a characterized plug to
provi de required nmodul ating control. A de-energized sol enoid val ve may be
used in the pilot Iine to close the main valve in lieu of a solenoid valve
inthe minliquid line. An isolatable pressure gauge shall be provided in
the pilot line, at the main valve. Autonatic pressure reduci ng or constant
pressure regul ati ng expansi on valves may be used only where indicted or for
const ant evaporator | oads.

2.5.5 Safety Relief Valves
Val ve shall be the two-way type, unless indicated otherwi se. Valve shal
bear the ASME code synbol. Valve capacity shall be certified by the

Nati onal Board of Boiler and Pressure Vessel |nspectors. Valve shall be of
an automatically reseating design after activation.
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2.5.6 Evaporator Pressure Regul ators, Direct-Acting

Val ve shall include a diaphragnispring assenbly, external pressure
adjustment with seal cap, and pressure gauge port. Valve shall maintain a
constant inlet pressure by balancing inlet pressure on di aphragm agai nst an
adj ustabl e spring | oad. Pressure drop at system design | oad shall not
exceed the pressure difference corresponding to a 2 degrees F change in
saturated refrigerant tenperature at evaporator operating suction
tenmperature. Spring shall be selected for indicated naxi mum all owabl e
suction pressure range.

2.5.7 Refri gerant Access Val ves

Refri gerant access val ves and hose connections shall be in accordance with
ARl 720.

2.6 Pl PI NG ACCESSORI ES
2.6.1 Filter Driers

Driers shall conformto ARl 710. Sizes 5/8 inch and | arger shall be the
full flow, replaceable core type. Sizes 1/2 inch and smaller shall be the
seal ed type. Cores shall be of suitable desiccant that will not plug,
cake, dust, channel, or break down, and shall renove water, acid, and
foreign material fromthe refrigerant. Filter driers shall be constructed
so that none of the desiccant will pass into the refrigerant |ines.

M ni mum bursting pressure shall be 1,500 psi.

2.6.2 Sight d ass and Liquid Level |ndicator
2.6.2.1 Assenbly and Components

Assenbly shall be pressure- and tenperature-rated and constructed of
materials suitable for the service. @G ass shall be borosilicate type.
Ferrous conponents subject to condensation shall be el ectro-gal vani zed.

2.6.2.2 Gauge d ass

Gauge gl ass shall include top and bottomisolation valves fitted with
aut omati ¢ checks, and packing followers; red-line or green-line gauge

gl ass; elastomer or polymer packing to suit the service; and gauge gl ass
guard.

2.6.2.3 Bull's-Eye and Inline Sight dass Reflex Lens

Bull's-eye and inline sight glass reflex |lens shall be provided for
dead-end liquid service. For pipe line mounting, two plain | enses in one
body suitabl e for backlighted view ng shall be provided.

2.6.2.4 Moi st ure | ndi cat or

I ndi cator shall be a self-reversible action, noisture reactive, color
changi ng nedia. Indicator shall be furnished with full-color-printing tag
containing color, nmoisture and tenperature criteria. Unless otherw se

i ndi cated, the noisture indicator shall be an integral part of each
correspondi ng sight gl ass.
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2.6.3 Vi brati on Danpeners
Danpeners shall be of the all-metallic bell ows and woven-wire type.
2.6.4 Fl exi bl e Pi pe Connectors

Connector shall be a conposite of interior corrugated phosphor bronze or
Type 300 Series stainless steel, as required for fluid service, with
exterior reinforcement of bronze, stainless steel or nonel wire braid.
Assenbly shall be constructed with a safety factor of not less than 4 at
300 degrees F. Unless otherwi se indicated, the length of a flexible
connector shall be as recommended by the nanufacturer for the service

i nt ended.

2.6.5 Strainers

Strainers used in refrigerant service shall have brass or cast iron body,
Y-or angl e-pattern, cleanable, not |ess than 60-nesh noncorrodi ng screen of
an area to provide net free area not less than ten tinmes the pipe dianeter
with pressure rating conpatible with the refrigerant service. Screens
shal |l be stainless steel or nmonel and reinforced spring-loaded where
necessary for bypass-proof construction

2.6.6 Pressure and Vacuum Gauges

Gauges shall conformto ASME B40. 100 and shall be provided with throttling
type needl e valve or a pul sati on danpener and shut-off valve. Gauge shal
be a m nimum of 3-1/2 inches in diameter with a range fromO psig to
approximately 1.5 tines the nmaxi mum system worki ng pressure. Each gauge
range shall be selected so that at normal operating pressure, the needle is
within the mddle-third of the range.

2.6.7 Tenper at ure Gauges

Tenper ature gauges shall be the industrial duty type and be provided for
the required tenperature range. Gauges shall have Fahrenheit scale in 2
degree graduations scale (black nunbers) on a white face. The pointer
shal |l be adjustable. Rigid stemtype tenperature gauges shall be provided
inthermal wells located within 5 feet of the finished floor. Universa
adj ustabl e angle type or renote el ement type tenperature gauges shall be
provided in thermal wells located 5 to 7 feet above the finished floor
Renot e el enent type tenperature gauges shall be provided in thermal wells
| ocated 7 feet above the finished floor

2.6.7.1 St em Cased- d ass
Stem cased- gl ass case shall be polished stainless steel or cast alum num 9
inches long, with clear acrylic Ilens, and non-nmercury filled glass tube
with indicating-fluid colum.

2.6.7.2 Binetallic D a
Binetallic dial type case shall be not less than 3-1/2 inches, stainless
steel, and shall be hernetically sealed with clear acrylic |ens.

Binetallic elenent shall be silicone danpened and unit fitted with externa
calibrator adjustnent. Accuracy shall be one percent of dial range.
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2.6.7.3 Liquid-, Solid-, and Vapor-Filled D al

Liquid-, solid-, and vapor-filled dial type cases shall be not |ess than
3-1/2 inches, stainless steel or cast aluminumw th clear acrylic |ens.
Fill shall be nonmercury, suitable for encountered cross-anbients, and
connecting capillary tubing shall be doubl e-brai ded bronze.

2.6.7.4 Ther mal Wl |

Thermal well shall be identical size, 1/2 or 3/4 inch NPT connection, brass
or stainless steel. Were test wells are indicated, provide captive
plug-fitted type 1/2 inch NPT connection suitable for use with either
engraved stem or standard separabl e socket thernoneter or thernostat.
Mercury shall not be used in thernoneters. Extended neck thermal wells
shal |l be of sufficient length to clear insulation thickness by 1 inch

2.6.8 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, guides, and supports shall conformto MSS SP-58 and
MBS SP- 69.

2.6.9 Escut cheons

Escut cheons shall be chromiumplated iron or chrom umpl ated brass, either
one piece or split pattern, held in place by internal spring tension or set
SCrews.

2.7 FABRI CATI ON
2.7.1 Factory Coati ng

Unl ess ot herwi se specified, equipnment and conponent itens, when fabricated
fromferrous metal, shall be factory finished with the manufacturer's
standard finish. Cut edges of gal vanized surfaces where hot-di p gal vani zed
sheet steel is used shall be coated with a zinc-rich coating confornmng to
ASTM D 520, Type I.

2.7.2 Factory Applied Insulation

Refri gerant suction |lines between the cool er and each conmpressor shall be
insulated with not less than 3/4 inch thick unicellular plastic foam
Factory insulated itens installed outdoors are not required to be
fire-rated. As a mininum factory insulated itens installed indoors shal
have a flane spread i ndex no higher than 75 and a snoke devel oped i ndex no
hi gher than 150. Factory insulated itens (no jacket) installed indoors and
which are located in air plenuns, in ceiling spaces, and in attic spaces
shall have a flanme spread i ndex no higher than 25 and a snoke devel oped

i ndex no higher than 50. Flame spread and snoke devel oped i ndexes shall be
determ ned by ASTM E 84. Insulation shall be tested in the sane density
and installed thickness as the material to be used in the actua
construction. Material supplied by a manufacturer with a jacket shall be
tested as a conposite material. Jackets, facings, and adhesives shall have
a flame spread i ndex no higher than 25 and a snoke devel oped i ndex no

hi gher than 50 when tested in accordance with ASTM E 84.

2.8 FI ELD APPLI ED | NSULATI ON

Field applied insulation shall be provided and installed in accordance wth
Section 15080 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS
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PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Pipe and fitting installation shall conformto the requirenments of ASME
B31.1. Pipe shall be cut accurately to neasurenents established at the
jobsite, and worked into place w thout springing or forcing, conpletely
clearing all w ndows, doors, and other openings. Cutting or other
weakeni ng of the building structure to facilitate piping installation wll
not be permtted without witten approval. Pipe or tubing shall be cut
square, shall have burrs renoved by ream ng, and shall permt free
expansi on and contraction w thout causing damage to the building structure,
pi pe, joints, or hangers.

3.1.1 Directional Changes

Changes in direction shall be made with fittings, except that bendi ng of
pi pe 4 inches and snmaller will be permtted, provided a pipe bender is used
and wi de weep bends are fornmed. Mtering or notching pipe or other simlar
construction to formelbows or tees will not be pernmitted. The centerline
radi us of bends shall not be |l ess than 6 dianeters of the pipe. Bent pipe
showi ng ki nks, winkles, flattening, or other malformations will not be
accept ed.

3.1.2 Functional Requirenents

Pi pi ng shall be installed 1/2 inch per 10 feet of pipe in the direction of
flow to ensure adequate oil drainage. Open ends of refrigerant |ines or
equi pment shall be properly capped or plugged during installation to keep
noi sture, dirt, or other foreign material out of the system Piping shal
remai n capped until installation. Equipnment piping shall be in accordance
wi th the equi prent manufacturer's recommendati ons and the contract

drawi ngs. Equi prrent and pi ping arrangenments shall fit into space allotted
and al |l ow adequate acceptabl e clearances for installation, replacenent,
entry, servicing, and nai ntenance.

3.1.3 Fittings and End Connecti ons
3.1.3.1 Brazed Connections

Brazing shall be perforned in accordance with AWS BRH, except as nodified
herein. During brazing, the pipe and fittings shall be filled with a
pressure regul ated i nert gas, such as nitrogen, to prevent the fornmation of
scale. Before brazing copper joints, both the outside of the tube and the
inside of the fitting shall be cleaned with a wire fitting brush until the
entire joint surface is bright and clean. Brazing flux shall not be used.
Surplus brazing material shall be renoved at all joints. Steel tubing
joints shall be made in accordance with the nmanufacturer's recomrendati ons.
Joints in steel tubing shall be painted with the same naterial as the
baked-on coating within 8 hours after joints are made. Tubing shall be
prot ect ed agai nst oxidation during brazing by continuous purging of the
i nside of the piping using nitrogen. Piping shall be supported prior to
brazi ng and not be sprung or forced.
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3.1. 4 Val ves
3.1.4.1 Cener a

Refri gerant stop valves shall be installed on each side of each piece of
equi pnment such as conpressors condensers, evaporators, receivers, and ot her
simlar itens in nmultiple-unit installation, to provide partial system
isolation as required for naintenance or repair. Stop valves shall be
installed with stens horizontal unless otherwi se indicated. Ball valves
shall be installed with stens positioned to facilitate operation and

mai nt enance. |solating valves for pressure gauges and sw tches shall be
external to thermal insulation. Safety switches shall not be fitted with
isolation valves. Filter dryers having access ports nmay be considered a
poi nt of isolation. Purge valves shall be provided at all points of
systens where accumul at ed noncondensi bl e gases woul d prevent proper system
operation. Valves shall be furnished to match line size, unless otherw se
i ndi cated or approved.

3.1.4.2 Expansi on Val ves

Expansi on val ves shall be installed with the thernostatic expansion val ve
bul b I ocated on top of the suction line when the suction line is | ess than
2-1/8 inches in diameter and at the 4 o' clock or 8 o' clock position on

lines larger than 2-1/8 inches. The bulb shall be securely fastened with

two clanps. The bulb shall be insulated. The bulb shall installed in a
hori zontal portion of the suction line, if possible, with the pigtail on
the bottom |If the bulb nmust be installed in a vertical line, the bulb

tubi ng shall be facing up
3.1.4.3 Valve ldentification

Each system val ve, including those which are part of a factory assenbly,
shal | be tagged. Tags shall be in al phanurmeric sequence, progressing in
direction of fluid flow Tags shall be enbossed, engraved, or stanped
plastic or nonferrous netal of various shapes, sized approxinmately 1-3/8
i nch dianmeter, or equival ent dinension, substantially attached to a
conponent or imedi ately adjacent thereto. Tags shall be attached with
nonf errous, heavy duty, bead or |ink chain, 14 gauge anneal ed wire, nylon
cabl e bands or as approved. Tag nunbers shall be referenced in Operation
and Mai ntenance Manual s and system di agr ans.

3.1.5 Vi brati on Danpers
Vi brati on danper shall be provided in the suction and discharge |ines on
spring mounted conpressors. Vibration dampers shall be installed paralle
with the shaft of the conpressor and shall be anchored firmly at the
upstream end on the suction line and the downstreamend in the di scharge
l'ine.

3.1.6 Strainers

Strainers shall be provided i medi ately ahead of sol enoid val ves and
expansi on devices. Strainers may be an integral part of an expansion val ve.

3.1.7 Filter Dryer
Aliquid line filter dryer shall be provided on each refrigerant circuit

| ocated such that all liquid refrigerant passes through a filter dryer.
Dryers shall be sized in accordance with the manufacturer's recomendati ons
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for the systemin which it is installed. Dryers shall be installed such
that it can be isolated fromthe system the isolated portion of the system
evacuated, and the filter dryer replaced. Dryers shall be installed in the
hori zontal position except replaceable core filter dryers may be installed
in the vertical position with the access flange on the bottom

3.1.8 Si ght d ass

A noi sture indicating sight glass shall be installed in all refrigerant
circuits down streamof all filter dryers and where indicated. Site
gl asses shall be full line size.

3.1.9 Di scharge Line G| Separator

Di scharge line oil separator shall be provided in the discharge line from
each conpressor. QI return line shall be connected to the conpressor as
recormended by the conpressor manufacturer

3.1.10  Accunul at or
Accumul ators shall be provided in the suction line to each conpressor
3.1.11 Fl exi bl e Pi pe Connectors

Connectors shall be installed perpendicular to |line of notion being

i solated. Piping for equipnment with bidirectional nmotion shall be fitted
with two flexible connectors, in perpendicul ar planes. Reinforced

el astomer flexi ble connectors shall be installed in accordance with

manuf acturer's instructions. Piping guides and restraints related to

fl exi bl e connectors shall be provided as required.

3.1.12 Tenper at ure Gauges

Tenper at ure gauges shall be | ocated specifically on, but not limted to the
followi ng: the sensing el enent of each automatic tenperature contro

device where a thernmoneter is not an integral part thereof. Thermal wells
for insertion thernonmeters and thernostats shall extend beyond therma

i nsul ation surface not |less than 1 inch

3.1.13 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69,
except as nodified herein. Pipe hanger types 5, 12, and 26 shall not be
used. Hangers used to support piping 2 inches and | arger shall be
fabricated to pernit adequate adjustnment after erection while stil

supporting the load. Piping subjected to vertical novenent, when operating

t emper at ures exceed anbi ent tenperatures, shall be supported by variable
spring hangers and supports or by constant support hangers.

3.1.13.1 Hanger s

Type 3 shall not be used on insulated piping. Type 24 may be used only on
trapeze hanger systenms or on fabricated franes.

3.1.13.2 I nserts
Type 18 inserts shall be secured to concrete forns before concrete is

pl aced. Continuous inserts which allow nore adjustments may be used if
they otherw se nmeet the requirements for Type 18 inserts.
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3.1.13.3 C- Cd anps

Type 19 and 23 C-clanps shall be torqued per MSS SP-69 and have both
| ocknuts and retaining devices, furnished by the nanufacturer
Fiel d-fabricated Cclanmp bodies or retaining devices are not acceptable.

3.1.13.4 Angle Attachnents

Type 20 attachnents used on angles and channels shall be furnished with an
added mal | eabl e-iron heel plate or adapter

3.1.13.5 Saddl es and Shi el ds

VWere Type 39 saddl e or Type 40 shield are pernmitted for a particul ar pipe
attachment application, the Type 39 saddl e, connected to the pipe, shall be
used on all pipe 4 inches and | arger when the tenperature of the nediumis
60 degrees F or higher. Type 40 shields shall be used on all piping |ess
than 4 inches and all piping 4 inches and |arger carrying nediumless than
60 degrees F. A high density insulation insert of cellular glass shall be
used under the Type 40 shield for piping 2 inches and | arger

3.1.13.6 Hori zontal Pipe Supports

Hori zontal pipe supports shall be spaced as specified in MSS SP-69 and a
support shall be installed not over 1 foot fromthe pipe fitting joint at
each change in direction of the piping. Pipe supports shall be spaced not
over 5 feet apart at val ves.

3.1.13.7 Pi pe Gui des

Type 35 guides using, steel, reinforced pol ytetrafl uoroethyl ene (PTFE) or
graphite slides shall be provided where required to allow | ongitudinal pipe
noverment. Lateral restraints shall be provided as required. Slide
materials shall be suitable for the system operating tenperatures,

at nospheric conditions, and bearing | oads encountered.

3.1.13.8 Steel Slides

VWere steel slides do not require provisions for restraint of latera
noverent, an alternate guide nmethod nmay be used. On piping under 4 inches,
a Type 40 protection shield nmay be attached to the pipe or insulation and
freely rest on a steel slide plate.

3.1.13.9 Hi gh Tenperature CGuides with Cradles

VWere there are high systemtenperatures and welding to piping is not
desirable, then the Type 35 guide shall include a pipe cradle, welded to
the guide structure and strapped securely to the pipe. The pipe shall be
separated fromthe slide material by at |east 4 inches, or by an anopunt
adequate for the insulation, whichever is greater

3.1.13.10 Mul tiple Pipe Runs
In the support of multiple pipe runs on a combn base nenber, a clip or
clanmp shall be used where each pipe crosses the base support nenber.

Spaci ng of the base support nenbers shall not exceed the hanger and support
spacing required for an individual pipe in the multiple pipe run
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3.1.13. 11 Structural Attachnments

Attachnment to building structure concrete and masonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Inserts and
anchors shall be applied with a safety factor not less than 5. Supports
shall not be attached to nmetal decking. Masonry anchors for overhead
applications shall be constructed of ferrous materials only. Structura
steel brackets required to support piping, headers, and equi pnent, but not
shown, shall be provided under this section. Material used for support
shal |l be as specified under Section 05120 STRUCTURAL STEEL.

3.1.14 Pi pe Alignnent Cuides

Pi pe alignnent guides shall be provided where indicated for expansion

| oops, offsets, and bends and as recomrended by the manufacturer for
expansion joints, not to exceed 5 feet on each side of each expansion
joint, and in lines 4 inches or smaller not nore than 2 feet on each side
of the joint.

3.1.15 Pi pe Anchors

Anchors shall be provided wherever necessary or indicated to | ocalize
expansi on or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in
the nost effective nmanner to secure the desired results using turnbuckles
where required. Supports, anchors, or stays shall not be attached where
they will injure the structure or adjacent construction during installation
or by the weight of expansion of the pipeline. Where pipe and conduit
penetrations of vapor barrier seal ed surfaces occur, these itens shall be
anchored i mredi ately adj acent to each penetrated surface, to provide
essentially zero novenent within penetration seal. Detailed draw ngs of
pi pe anchors shall be submitted for approval before installation

3.1.16 Bui | di ng Surface Penetrations

Sl eeves shall not be installed in structural nmenbers except where indicated
or approved. Sleeves in nonload bearing surfaces shall be gal vani zed sheet
nmetal, conforming to ASTM A 653/ A 653M Coating Cass G 90, 20 gauge.

Sl eeves in |l oad bearing surfaces shall be uncoated carbon steel pipe,
conformng to ASTM A 53/ A 53M Standard weight. Seal ants shall be applied
to moisture and oil-free surfaces and el astonmers to not less than 1/2 inch
depth. Sleeves shall not be installed in structural nenbers.

3.1.16. 1 Ceneral Service Areas

Each sl eeve shall extend through its respective wall, floor, or roof, and
shall be cut flush with each surface. Pipes passing through concrete or
masonry wall or concrete floors or roofs shall be provided with pipe
sleeves fitted into place at the tine of construction. Sleeves shall be of
such size as to provide a mnimmof 1/4 inch all-around cl earance between
bare pi pe and sl eeves or between jacketed-insulation and sl eeves.

3.1.17 Field Applied Insulation

Field installed insulation shall be as specified in Section 15080 THERVAL
| NSULATI ON FOR MECHANI CAL SYSTEMS, except as defined differently herein.
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3.1.18 Fiel d Painting

Painting required for surfaces not otherw se specified, and finish painting
of items only prined at the factory are specified in Section 09900 PAINTS
AND COATI NGS.

3.2 CLEANI NG AND ADJUSTI NG

Cl ean uncont am nated system(s) by evacuation and purgi ng procedures
currently recomended by refrigerant and refrigerant equi prent

manuf acturers, and as specified herein, to remove small anounts of air and
noi sture. Systens containing noderate anounts of air, noisture

contam nated refrigerant, or any foreign nmatter shall be considered
contam nated systens. Restoring contam nated systens to clean condition
i ncl udi ng di sassenbly, conmponent replacenent, evacuation, flushing,

purgi ng, and re-charging, shall be performed using currently approved
refrigerant and refrigeration manufacturer's procedures. Restoring
contam nated systens shall be at no additional cost to the Governnent as
determ ned by the Contracting Officer. Water shall not be used in any
procedure or test.

3.3 REFRI GERANT PI PI NG TESTS

After all conponents of the refrigerant system have been installed and
connected, the entire refrigeration systemshall be subjected to pneunatic,
evacuation, and startup tests as described herein. Tests shall be
conducted in the presence of the Contracting Officer. Wter and
electricity required for the tests will be furnished by the Government.

Any material, equipnent, instruments, and personnel required for the test
shal | be provided by the Contractor. The services of a qualified
technici an shall be provided as required to performall tests and
procedures indicated herein

3.3.1 Prelim nary Procedures

Prior to pneumatic testing, equipnent which has been factory tested and
refrigerant charged as well as equi pnent which could be damaged or cause
personnel injury by inposed test pressure, positive or negative, shall be
isolated fromthe test pressure or renmoved fromthe system Safety relief
val ves and rupture discs, where not part of factory seal ed systemns, shal
be renpved and openi ngs capped or plugged.

3.3.2 Pneunati c Test

Pressure control and excess pressure protection shall be provided at the
source of test pressure. Valves shall be wi de open, except those |eading
to the atnosphere. Test gas shall be dry nitrogen, with mnus 70 degree F
dewpoint and less than 5 ppmoil. Test pressure shall be applied in two
stages before any refrigerant pipe is insulated or covered. First stage
test shall be at 10 psi with every joint being tested with a thick soap or
color indicating solution. Second stage tests shall raise the systemto
the mnimumrefrigerant | eakage test pressure specified in ASHRAE 15 with a
maxi mum t est pressure 25 percent greater. Pressure above 100 psig shall be
raised in 10 percent increnents with a pressure acclinatizing period
between increnents. The initial test pressure shall be recorded along with
t he ambi ent tenperature to which the systemis exposed. Final test
pressures of the second stage shall be maintained on the systemfor a

m ni mum of 24 hours. At the end of the 24 hour period, the system pressure
will be recorded along with the anmbient tenperature to which the systemis
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exposed. A correction factor of 0.3 psi will be allowed for each degree F
change between test space initial and final anbient tenperature, plus for
i ncrease and nminus for a decrease. |If the corrected system pressure i s not

exactly equal to the initial systemtest pressure, then the systemshall be
investigated for leaking joints. To repair |eaks, the joint shall be taken
apart, thoroughly cleaned, and reconstructed as a new joint. Joints

repai red by caul king, renelting, or back-wel ding/brazing shall not be
acceptable. Following repair, the entire systemshall be retested using
the pneumatic tests described above. The entire system shall be
reassenbl ed once the pneumatic tests are satisfactorily conpl eted.

3.3.3 Evacuati on Test

Fol | owi ng satisfactory conpletion of the pneumatic tests, the pressure
shall be relieved and the entire system shall be evacuated to an absol ute
pressure of 300 microneters. During evacuation of the system the anbient
tenmperature shall be higher than 35 degrees F. No nore than one system
shal | be evacuated at one tine by one vacuum punp. Once the desired vacuum
has been reached, the vacuumline shall be closed and the system shal

stand for 1 hour. |If the pressure rises over 500 microneters after the 1
hour period, then the system shall be evacuated again down to 300
mcroneters and let set for another 1 hour period. The system shall not be
charged until a vacuum of at |east 500 microneters is nmaintained for a
period of 1 hour without the assistance of a vacuumline. |If during the
testing the pressure continues to rise, check the systemfor |eaks, repair
as required, and repeat the evacuation procedure. During evacuation
pressures shall be recorded by a thernocouple-type, electronic-type, or a
cal i brated-m cronmeter type gauge.

3.3.4 System Chargi ng and Startup Test

Fol | owi ng satisfactory conpletion of the evacuation tests, the system shal
be charged with the required amount of refrigerant by raising pressure to
normal operating pressure and in accordance w th manufacturer's procedures.

Fol | owi ng charging, the system shall operate with high-side and | ow side
pressures and correspondi ng refrigerant tenperatures, at design or inproved
values. The entire systemshall be tested for |eaks. Fluorocarbon systens
shall be tested with halide torch or electronic |eak detectors.

3.3.5 Ref ri gerant Leakage

If arefrigerant leak is discovered after the system has been charged, the
| eaki ng portion of the systemshall inmediately be isolated fromthe

remai nder of the systemand the refrigerant punped into the systemreceiver
or other suitable container. Under no circunstances shall the refrigerant

be di scharged into the atnosphere.

3.3.6 Contractor's Responsibility

The Contractor shall, at all tinmes during the installation and testing of
the refrigeration system take steps to prevent the rel ease of refrigerants
into the atnmosphere. The steps shall include, but not be linited to,
procedures which will mininze the release of refrigerants to the

at nosphere and the use of refrigerant recovery devices to renpve
refrigerant fromthe systemand store the refrigerant for reuse or reclaim
At no tine shall nore than 3 ounces of refrigerant be released to the

at nosphere in any one occurrence. Any system|leaks within the first year
shall be repaired in accordance with the requirenents herein at no cost to
t he Government including material, |abor, and refrigerant if the leak is
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the result of defective equipnment, material, or installation.

-- End of Section --
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SECTI ON 15700

UNI TARY HEATI NG AND COCLI NG EQUI PMENT

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

Al' R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 460 (2000) Renote Mechanical -Draft Air-Cool ed
Ref ri gerant Condensers

ARl 700 (1999) Specifications for Fluorocarbon and
O her Refrigerants

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 307 (2000) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

ASTM C 1071 (1998) Thermal and Acoustical Insulation
(d ass Fiber, Duct Lining Material)

ASTM E 437 (1992; R 1997) Industrial Wre Coth and
Screens (Square Opening Series)

ASTM E 84 (2000a) Surface Burning Characteristics of
Buil ding Materials

ASTM F 104 (1995) Nonnetal lic Gasket Materials

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 15 (1994) Safety Code for Mechani cal
Refrigeration

ASHRAE 34 (1997) Number Designation and Safety
Classification of Refrigerants

ASHRAE 52.1 (1992) Gravinetric and Dust - Spot
Procedures for Testing Air-d eaning
Devi ces Used in General Ventilation for
Renovi ng Particul ate Matter
AVERI CAN VELDI NG SOCI ETY (AWB)

AWS Z49.1 (1999) Safety in Welding and Cutting
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ASME | NTERNATI ONAL ( ASME)

ASME BPVC SEC | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications

ASME BPVC SEC VI D1 (1998) Boiler and Pressure Vessel Code;
Section VIIl, Pressure Vessels Division 1
- Basic Coverage

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osur es

NEMA MG 1 (1998) Mdtors and Generators

NEMVA MG 2 (1989) Safety Standard for Construction

and Guide for Selection, Installation, and
Use of Electric Mdtors and Generators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)

UL 1995 (1995; Rev thru Aug 1999) Heating and
Cool i ng Equi prent

UL 207 (1993; Rev thru Cct 1997)
Ref ri ger ant - Cont ai ni ng Conponents and
Accessories, Nonel ectrical

UL 586 (1996; Rev thru Aug 1999) High-Efficiency,
Particulate, Air Filter Units

UL 900 (1994; Rev thru Nov 1999) Test Performance
of Air Filter Units

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Drawi ngs; G

Drawi ngs provided in adequate detail to denonstrate conpliance
with contract requirenents. Draw ngs shall consist of:

a. Equipnent |layouts which identify assenbly and installation
details.

b. Plans and el evati ons which identify cl earances required for
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mai nt enance and operation.

c. Wring diagrans which identify each conmponent individually and
i nterconnected or interlocked relationshi ps between conponents.

d. Foundation draw ngs, bolt-setting information, and foundation
bolts prior to concrete foundation construction for equi pnent
i ndicated or required to have concrete foundations.

e. Details, if piping and equi pmrent are to be supported ot her
than as indicated, which include | oadings and type of franmnes,
brackets, stanchions, or other supports.

f. Automatic tenperature control diagrans and control sequences.

g. |Installation details which includes the amunt of factory set
super heat and correspondi ng refrigerant pressure/tenperature.

SD- 03 Product Data
Unitary Equi pnent; G

Manuf acturer's standard catal og data, at |east 5 weeks prior to
the purchase or installation of a particular conponent,
hi ghli ghted to show material, size, options, performance charts
and curves, etc. in adequate detail to denobnstrate conpliance wth
contract requirements. Data shall include manufacturer's
recommended installation instructions and procedures. If vibration
isolation is specified for a unit, vibration isolator literature
shal | be included containing catal og cuts and certification that
the isolation characteristics of the isolators provided neet the
manuf acturer's recomendati ons. Data shall be submitted for each
speci fi ed conponent.

Posted Instructions; G

Posted instructions, at |east 2 weeks prior to construction
conpl etion, including equipnment layout, wiring and contro
di agrams, piping, valves and control sequences, and typed
condensed operation instructions. The condensed operation
i nstructions shall include preventative mai ntenance procedures,
net hods of checking the system for normal and safe operation, and
procedures for safely starting and stopping the system The
posted instructions shall be franmed under glass or |ani nated
pl astic and be posted where indicated by the Contracting Oficer.

Verification of Dinmensions; G

Aletter, at |east 2 weeks prior to beginning construction
including the date the site was visited, conformati on of existing
conditions, and any di screpancies found.

System Performance Tests

A schedul e for the system perfornance tests. The schedul es
shall identify the proposed date, tinme, and | ocation for each test.

Denpnstrations; G
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A schedul e, at least 2 weeks prior to the date of the proposed
training course, which identifies the date, time, and | ocation for
t he training.

SD- 06 Test Reports
Refrigerant Tests, Charging, and Start-Up; G

Si x copies of each test containing the information described
bel ow i n bound 8-1/2 x 11 inch booklets. Individual reports shal
be submitted for the refrigerant systemtests.

a. The date the tests were perforned.

b. A list of equipment used, with calibration certifications.
c. Initial test summari es.

d. Repairs/adjustnments perforned.

e. Final test results.

System Performance Tests; G

Si x copies of the report provided in bound 8-1/2 x 11 inch
bookl ets. The report shall docunent conpliance with the specified
performance criteria upon conpletion and testing of the system
The report shall indicate the nunber of days covered by the tests
and any conclusions as to the adequacy of the system The report
shall also include the follow ng infornation and shall be taken at
| east three different tinmes at outside dry-bulb tenperatures that
are at least 5 degrees F apart:

a. Date and outside weather conditions.
b. The I oad on the system based on the follow ng:

(1) The refrigerant used in the system

(2) Condensing tenperature and pressure.

(3) Suction tenperature and pressure.

(4) Anbient, condensing and cool ant tenperatures.

(5) Running current, voltage and proper phase sequence for each
phase of all notors.

c. The actual on-site setting of operating and safety controls.

d. Thernostatic expansion val ve superheat - value as determ ned
by field test.

e. Subcooling.

f. High and low refrigerant tenperature switch set-points
g. Low oil pressure switch set-point.

h. Misture content.

i. Capacity control set-points.
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j. Field data and adjustnents which affect unit performance and
ener gy consunpti on.

k. Field adjustnments and settings which were not permanently
mar ked as an integral part of a device.

SD-10 Operation and Mai ntenance Data
Operation Manuals; G

Si x conpl ete copies of an operation manual in bound 8 1/2 x 11
i nch booklets listing step-by-step procedures required for system
startup, operation, abnormal shutdown, energency shutdown, and
normal shutdown at |east 2 weeks prior to the first training
course. The booklets shall include the manufacturer's name, nodel
nunber, and parts list. The manuals shall include the
manuf acturer's name, nodel nunber, service manual, and a brief
description of all equipnment and their basic operating features.

Mai nt enance Manual s

Si x conpl ete copi es of mmintenance manual in bound 8-1/2 x 11
i nch booklets listing routine maintenance procedures, possible
br eakdowns and repairs, and a trouble shooting guide. The manuals
shal I include piping and equi pnent |ayouts and sinplified wiring
and control diagrans of the systemas install ed.

1.3 SAFETY REQUI REMENTS

Exposed noving parts, parts that produce high operating tenperature, parts
which may be electrically energized, and parts that may be a hazard to
operating personnel shall be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
t hat proper operation of equipnent is not inpaired. WIlding and cutting
safety requirenents shall be in accordance with AWS 749. 1.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Stored itenms shall be protected fromthe weather, hunmidity and tenperature
variations, dirt and dust, or other contam nants. Proper protection and
care of all material both before and during installation shall be the
Contractor's responsibility. Any materials found to be damaged shall be
repl aced at the Contractor's expense. During installation, piping and
sim | ar openings shall be capped to keep out dirt and other foreign matter.

1.5 PRQIECT/ SI TE CONDI Tl ONS

1.5.1 Verification of Dinmensions
The Contractor shall becone fanmiliar with all details of the work, verify
all dimensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng any work.

1.5.2 Dr awi ngs
Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The

Contractor shall carefully investigate the plunbing, fire protection,
el ectrical, structural and finish conditions that would affect the work to
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be performed and arrange such work accordingly, furnishing required
of fsets, fittings, and accessories to neet such conditions.

PART 2 PRODUCTS

2.

1 STANDARD COVMVERCI AL PRODUCTS

Mat eri al s and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanship. The standard products shall have
been in satisfactory conmercial or industrial use for 2 years prior to bid
opening. The 2 year use shall include applications of equipnent and
materials under sinmilar circunstances and of simlar size. The 2 years
experience shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial market through

adverti senents, manufacturer's catal ogs, or brochures. Products having
less than a 2 year field service record shall be acceptable if a certified
record of satisfactory field operation, for not |ess than 6000 hours
exclusive of the manufacturer's factory tests, can be shown. Products
shal | be supported by a service organi zation. System conponents shall be
environnental ly suitable for the indicated |ocations.

.2 NAVEPLATES

Maj or equi pnent i ncludi ng conpressors, condensers, receivers, heat
exchanges, fans, and notors shall have the manufacturer's name, address,
type or style, nmodel or serial nunmber, and catal og nunber on a plate
secured to the itemof equipment. Plates shall be durable and | egible

t hr oughout equi prent life and nade of anodi zed alumi num Plates shall be
fixed in prom nent |ocations with nonferrous screws or bolts.

.3 ELECTRI CAL WORK

El ectrical equipment, nmotors, nmotor efficiencies, and wiring shall be in
accordance with Section 16415 ELECTRI CAL WORK, | NTERIOR  El ectrical notor
driven equi pnent specified shall be provided conplete with notors, notor
starters, and controls. Electrical characteristics shall be as shown, and
unl ess otherwise indicated, all notors of 1 horsepower and above wi th open
dri pproof, totally enclosed, or explosion proof fan cool ed encl osures,
shall be high efficiency type. Field wiring shall be in accordance with
manuf acturer's instructions. Each nmotor shall conformto NEMA MG 1 and
NEMA M5 2 and be of sufficient size to drive the equipnent at the specified
capacity wi thout exceeding the naneplate rating of the notor. Mdtors shal
be continuous duty with the enclosure specified. Motor starters shall be
provi ded complete with thermal overload protection and other appurtenances
necessary for the notor control indicated. Mtors shall be furnished with
a magnetic across-the-line or reduced voltage type starter as required by
the manufacturer. Mtor duty requirenents shall allow for maxi num
frequency start-stop operation and m ni mum encountered interval between
start and stop. Mdttors shall be sized for the applicable | oads. Mtor
torque shall be capable of accelerating the connected | oad wi thin 20
seconds with 80 percent of the rated voltage naintained at nmotor termnals
during one starting period. Mdtor bearings shall be fitted with grease
supply fittings and grease relief to outside of enclosure. Manual or
automatic control and protective or signal devices required for the
operation specified and any control wiring required for controls and

devi ces specified, but not shown, shall be provided.
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2.4 UNI TARY EQUI PMENT, SPLIT SYSTEM DEHUM DI FI ER

Unit shall be an air-cooled, split system dehum difier which enploys a
renote condenser, a separate indoor unit with heat reclaimcircuiting, and
i nterconnecting refrigerant piping. Unit shall be the air-conditioning
type conformng to applicable Underwiters Laboratories (UL) standards
including UL 1995. Unit shall be provided with necessary fans, air
filters, coils, liquid receiver, internal danpers, and cabinet construction
as specified in paragraph "Unitary Equi pment Components”. The renpte unit
shal |l be as specified in paragraph REMOTE CONDENSER. Evaporator or supply
fan and condenser fan shall be forward curved, backward inclined, or
airfoil blade, centrifugal scroll type. Fan and condenser notors shal
have dri pproof encl osures.

2.4.1 Air-to-Refrigerant Coi

Coils shall have nonferrous tubes of 3/8 inch m nimum di aneter wth copper
or alumnumfins that are nmechanically bonded or soldered to the tubes.
Casing shall be gal vani zed steel or alum num Contact of dissimlar netals
shall be avoided. Coils shall be tested in accordance with ASHRAE 15 at
the factory and be suitable for the working pressure of the installed
system Each coil shall be dehydrated and sealed after testing and prior
to evaluation and charging. Each unit shall be provided with a factory
operating charge of refrigerant and oil or a holding charge. Unit shipped
with a hol ding charge shall be field charged. Separate expansion devices
shal | be provided for each conpressor circuit.

2.4.2 Conpr essor

Conpressor shall be direct drive, sem -hernetic or hernetic reciprocating,
or scroll type capable of operating at partial |oad conditions. Conpressor
shal | be capabl e of continuous operation down to the | owest step of

unl oadi ng as specified. The conpressor shall be provided with vibration

i sol ators, crankcase heater, thermal overloads, high and | ow pressure
safety cutoffs and protection agai nst short cycling.

2.4.3 Refrigeration Crcuit

Ref ri gerant - cont ai ni ng conmponents shall conmply with ASHRAE 15 and be
factory tested, cleaned, dehydrated, charged, and seal ed. Refrigerant
chargi ng val ves and connections, and punpdown val ves shall be provided for
each circuit. Filter-drier shall be provided in each liquid |line and be
reversible-flow type. Refrigerant flow control devices shall be an

adj ust abl e superheat thernopstatic expansion valve with external equalizer
mat ched to coil, capillary or thernostatic control

2.4.4 Unit Controls

Unit shall be internally prewired with a 24 volt control circuit powered by
an internal transforner. Term nal bl ocks shall be provided for power
wiring and external control wiring. Unit shall have cutoffs for high and

| ow pressure, and safety interlocks on all service panels.

Adj ust abl e-cycle tiners shall prevent short-cycling. Unit shall be
internally protected by fuses or a circuit breaker in accordance with UL
1995.

2.5 REMOTE CONDENSER

Each renpte condenser coil shall be fitted with a manual isol ation val ve
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and an access valve on the coil side. Saturated refrigerant condensing
tenperature shall not exceed 120 degrees F at 95 degrees F anbient. Fan
and cabi net construction shall be provided as specified in paragraph
“Unitary Equi pment Components”. Fan and condenser notors shall have

dri pproof encl osures.

2.5.1 Ai r - Cool ed Condenser

Unit shall be rated in accordance with ARl 460 and conformto the

requi renents of UL 1995. Unit shall be factory fabricated, tested,
packaged, and self-contained. Unit shall be conplete with casing,
centrifugal type fans, heat rejection coils, connecting piping and wring,
and all necessary appurtenances.

2.5.1.1 Connecti ons

Interconnecting refrigeration piping, electrical power, and control wring
bet ween the condenser and the indoor unit shall be provided as required and
as indicated. Electrical and refrigeration piping term nal connections

bet ween condenser and evaporator units shall be provided.

2.5.1.2 Condensi ng Coi

Coils shall have nonferrous tubes of 3/8 inch m ninmum di aneter with copper
or alumnumfins that are nmechanically bonded or soldered to the tubes.
Casing shall be gal vani zed steel or alum num Contact of dissimlar netals
shal |l be avoided. Coils shall be tested in accordance with ASHRAE 15 at
the factory and be suitable for the working pressure of the installed
system Each coil shall be dehydrated and sealed after testing and prior
to evaluation and charging. Each unit shall be provided with a factory
operating charge of refrigerant and oil or a holding charge. Unit shipped
with a hol ding charge shall be field charged. Separate expansion devices
shal | be provided for each conpressor circuit.

2.5.1.3 Unit Controls

The control systemshall be conplete with required accessories for

regul ati ng condenser pressure by fan cycling, nodul ati ng condenser coi l

fl ooding the condenser, or a conbination of the above. Unit nopunted
control panels or enclosures shall be constructed in accordance with
applicable requirements of NFPA 70 and housed in NEMA ICS 6, Class 1 or 3A
enclosures. Controls shall include control transformer, fan notor starter
time delay start-up, overload protective devices, interface with |ocal and
renote conmponents, and intercomponent wiring to termnal bl ock points.

2.6 UNI TARY EQUI PMENT COVPONENTS
2.6.1 Refrigerant and QO

Refrigerant shall be one of the fluorocarbon gases. Refrigerants shal

have nunber designations and safety classifications in accordance wth
ASHRAE 34. Refrigerants shall neet the requirenents of ARl 700 as a

m nimum Refrigerants shall have an Ozone Depletion Potential (CDP) of

| ess than or equal to 0.05. Contractor shall provide and install a

conpl ete charge of refrigerant for the installed systemas recomended by
the manufacturer. Except for factory sealed units, two conplete charges of
lubricating oil for each conpressor crankcase shall be furnished. One
charge shall be used during the system performance testing period.

Foll owi ng the satisfactory conpletion of the performance testing, the oi
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shal | be drained and replaced with a second charge. Lubricating oil shal
be of a type and grade recommended by the manufacturer for each conpressor
VWere color |eak indicator dye is incorporated, charge shall be in
accordance with manufacturer's recomendati on

2.6.2 Fans

Fan wheel shafts shall be supported by either maintenance-accessible
lubricated antifriction bl ock-type bearings, or permanently |ubricated bal
bearings. Unit fans shall be selected to produce the cfmrequired at the
fan total pressure. Mtor starters, if applicable, shall be nagnetic
across-the-line type with a dripproof enclosure. Thermal overl oad
protection shall be of the manual or autonatic-reset type. Fan wheels or
propell ers shall be constructed of al um num or gal vani zed st eel

Centrifugal fan wheel housings shall be of gal vanized steel, and
centrifugal fan casings shall be constructed of al um num or gal vani zed
steel. Steel elenents of fans, except fan shafts, shall be hot-dipped

gal vani zed after fabrication or fabricated of m |l gal vani zed steel

M| -gal vani zed steel surfaces and edges damaged or cut during fabrication
by form ng, punching, drilling, welding, or cutting shall be recoated with
an approved zinc-rich compound. Fan wheels shall be statically and

dynam cal | y bal anced. The sheave size shall be selected so that the fan

speed at the approximate nidpoint of the sheave adjustnment will produce the
specified air quantity. Centrifugal scroll-type fans shall be provided
with streamined orifice inlet and V-belt drive. Each drive will be

i ndependent of any other drive. V-belt driven fans shall be nounted on a
corrosion protected drive shaft supported by either mmintenance-accessible
lubricated antifriction bl ock-type bearings, or permanently |ubricated bal
bearings. Each drive will be independent of any other drive. Drive
bearings shall be protected with water slingers or shields. V-belt drives
shall be fitted with guards where exposed to contact by personnel and fixed
pi tch sheaves.

2.6.3 Air Filters

Air filters shall be listed in accordance with requirenments of UL 900,
except high efficiency particulate air filters of 99.97 percent efficiency
by the DOP Test Method shall be as listed under the | abel service and shal
nmeet the requirements of UL 586.

2.6.3.1 Ext ended Surface Pl eated Panel Filters

Filters shall be 2 inch depth sectional type of the size indicated and
shal | have an average efficiency of 25 to 30 percent when tested in
accordance with ASHRAE 52.1. Initial resistance at 500 feet per mnute
wi Il not exceed 0.36 inches water gauge. Filters shall be UL O ass 2.
Medi a shall be nonwoven cotton and synthetic fiber mat. A wire support
grid bonded to the nedia shall be attached to a noisture resistant

fi berboard frane. Four edges of the filter nedia shall be bonded to the
inside of the frame to prevent air bypass and increase rigidity.

2.6.4 Pressure Vessels

Pressure vessels shall conformto ASME BPVC SEC VIII D1 or UL 207, as
appl i cabl e for nmaxi mum and m ni mrum pressure or tenperature encountered.
Where referenced publications do not apply, pressure conponents shall be
tested at 1-1/2 times design working pressure. Refrigerant wetted carbon
steel surfaces shall be pickled or abrasive blasted free of mll scale,

cl eaned, dried, charged, and seal ed.
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2.

6.5 Cabi net Construction

Casings for the specified unitary equi pment shall be constructed of

gal vani zed steel or alum num sheet netal and gal vani zed or al um num
structural nembers. M ninmumthickness of single wall exterior surfaces
shal | be 18 gauge gal vani zed steel or 0.071 inch thick alum numon units
with a capacity above 20 tons and 20 gauge gal vani zed steel or 0.064 inch
thick aluminumon units with a capacity less than 20 tons. Casing shall be
fitted with lifting provisions, access panels or doors, fan vibration
isolators, electrical control panel, corrosion-resistant conponents,
structural support nenbers, insulated condensate drip pan and drain, and
internal insulation in the cold section of the casing. Provisions to
permt replacenent of major unit components shall be incorporated.
Penetrations of cabinet surfaces, including the floor, shall be seal ed.
Unit shall be fitted with a drain pan which extends under all areas where
wat er may accumul ate. Drain pan shall be fabricated from Type 300
stai nl ess steel, galvanized steel with protective coating as required, or
an approved plastic naterial. Pan insulation shall be water inpervious.
Extent and effectiveness of the insulation of unit air contai nment surfaces
shall prevent, within [imts of the specified insulation, heat transfer
between the unit exterior and anbient air, heat transfer between the two
conditioned air streams, and condensation on surfaces. Insulation shal
conformto ASTM C 1071. Paint and finishes shall comply with the

requi renents specified in paragraph FACTORY COATI NG

.6.5.1 | ndoor Cabi net

| ndoor cabinets shall be suitable for the specified indoor service and
encl ose all unit conponents.

.7 ACCESSORI ES

7.1 Gasket s

Gaskets shall conformto ASTM F 104 - classification for conpressed sheet
with nitrile binder and acrylic fibers for maxi num 700 degrees F servi ce.

.7.2 Bol ts and Nuts

Bolts and nuts shall be in accordance with ASTM A 307. The bolt head shal
be marked to identify the nanufacturer and the standard with which the bolt
conplies in accordance with ASTM A 307.

.7.3 Bird Screen

Screen shall be in accordance with ASTM E 437, Type 1, Cass 1, 2 by 2
nmesh, 0.063 inch diameter alum numwi re or 0.031 inch di aneter stainless
steel wre.

. 8 FABRI CATI ON

.8.1 Factory Coati ng

Unl ess ot herwi se specified, equipnment and conponent itens, when fabricated
fromferrous nmetal, shall be factory finished with the manufacturer's
standard finish
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2.8.2 Factory Applied Insulation

Refrigeration equi pment shall be provided with factory installed insulation
on surfaces subject to sweating including the suction |line piping. Were
notors are the gas-cooled type, factory installed insulation shall be

provi ded on the cold-gas inlet connection to the notor per manufacturer's
standard practice. Factory insulated itens installed outdoors are not
required to be fire-rated. As a minimum factory insulated itens installed
i ndoors shall have a flame spread i ndex no higher than 75 and a snoke

devel oped i ndex no higher than 150. Factory insulated items (no jacket)
installed indoors and which are located in air plenuns, in ceiling spaces,
and in attic spaces shall have a flane spread i ndex no higher than 25 and a
snoke devel oped i ndex no higher than 50. Flane spread and snoke devel oped
i ndexes shall be determined by ASTME 84. Insulation shall be tested in
the sane density and installed thickness as the material to be used in the
actual construction. WMaterial supplied by a manufacturer with a jacket
shall be tested as a conposite material. Jackets, facings, and adhesives
shal | have a flane spread index no higher than 25 and a snoke devel oped

i ndex no higher than 50 when tested in accordance with ASTM E 84.

2.9  SUPPLEMENTAL COVPONENTS/ SERVI CES
2.9.1 Ref ri gerant Pi ping

Refrigerant piping for split-systemunitary equi pnent shall be provided and
installed in accordance with Section 15182 REFRI GERANT PI Pl NG

2.9.2 Duct wor k

Ductwork shall be provided and installed in accordance with Section 15895
Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

2.9.3 Tenmperature Controls

Tenmperature controls shall be fully coordinated with and integrated into
the UMCS (DDC) control systemto neet the sequences of operation indicated.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Work shall be performed in accordance with the nmanufacturer's published

di agranms, recomendati ons, and equi pnent warranty requirements. Were

equi pnment is specified to conformto the requirenents of ASVME BPVC SEC VI I |
Dland ASME BPVC SEC | X, the design, fabrication, and installation of the
system shall conformto ASME BPVC SEC VIII D1 and ASME BPVC SEC I X.

3.1.1 Equi pnent

Refrigeration equi pnent and the installation thereof shall conformto
ASHRAE 15. Necessary supports shall be provided for all equipment,
appurt enances, and pipe as required, including frames or supports for air
handl i ng units, condensers, and sinilar items. Conpressors shall be

i solated fromthe building structure. |Isolators shall be selected and

si zed based on | oad-bearing requirenents and the | owest frequency of
vibration to be isolated. Equipnent shall be properly |eveled, aligned,
and secured in place in accordance with manufacturer's instructions.
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3.

1.2 Field Applied Insulation

Field applied insulation shall be as specified in Section 15080 THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS, except as defined differently herein.

.2 CLEANI NG AND ADJUSTI NG

Equi prent shall be wi ped clean, with all traces of oil, dust, dirt, or
pai nt spots renoved. Tenporary filters shall be provided for all fans that
are operated during construction, and new filters shall be installed after
all construction dirt has been renpved fromthe building. Systemshall be
mai ntained in this clean condition until final acceptance. Bearings shal
be properly lubricated with oil or grease as recomrended by the
manufacturer. Belts shall be tightened to proper tension. Control valves
and ot her m scel l aneous equi prent requiring adjustment shall be adjusted to
setting indicated or directed. Fans shall be adjusted to the speed

i ndi cated by the manufacturer to neet specified conditions.

.3 REFRI GERANT TESTS, CHARA NG, AND START- UP

Split-systemrefrigerant piping systenms shall be tested and charged as
specified in Section 15182 REFRI GERANT PI PI NG  Packaged refrigerant
systems which are factory charged shall be checked for refrigerant and oi
capacity to verify proper refrigerant |evels per nanufacturer's

recomendat i ons. Fol | owi ng chargi ng, packaged systens shall be tested for
leaks with a halide torch or an electronic | eak detector

. 3.1 Ref ri gerant Leakage

If arefrigerant leak is discovered after the system has been charged, the
| eaki ng portion of the systemshall inmediately be isolated fromthe

remai nder of the systemand the refrigerant punped into the systemreceiver
or other suitable container. Under no circunstances shall the refrigerant

be di scharged into the atnosphere.

. 3.2 Contractor's Responsibility

The Contractor shall, at all tinmes during the installation and testing of
the refrigeration system take steps to prevent the rel ease of refrigerants
into the atnmosphere. The steps shall include, but not be linited to,
procedures which will mininze the release of refrigerants to the

at nosphere and the use of refrigerant recovery devices to renpve
refrigerant fromthe systemand store the refrigerant for reuse or reclaim
At no tine shall nore than 3 ounces of refrigerant be released to the

at nosphere in any one occurrence. Any systemleaks within the first year
shall be repaired in accordance with the requirenents herein at no cost to
t he Government including material, |abor, and refrigerant if the leak is
the result of defective equiprment, nmaterial, or installation

.4 SYSTEM PERFORVANCE TESTS

Bef ore each refrigeration systemis accepted, tests to denonstrate the
general operating characteristics of all equipnent shall be conducted by a
regi stered professional engineer or an approved nmanufacturer's start-up
representative experienced in systemstart-up and testing, at such tines as
directed. Tests shall cover a period of not |ess than 48 hours for each
system and shall denonstrate that the entire systemis functioning in
accordance with the drawi ngs and specifications. Corrections and

adj ustments shall be made as necessary and tests shall be re-conducted to
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denonstrate that the entire systemis functioning as specified. Prior to
acceptance, service valve seal caps and bl anks over gauge points shall be
installed and tightened. Any refrigerant [ost during the systemstartup
shall be replaced. |If tests do not denpbnstrate satisfactory system
performance, deficiencies shall be corrected and the system shall be
retested. Tests shall be conducted in the presence of the Contracting
Oficer. Water and electricity required for the tests will be furnished by
the Governnent. Any material, equipnment, instrunents, and personne
required for the test shall be provided by the Contractor. Field tests
shall be coordinated with Section 13801 UTILITY MONI TORI NG AND CONTRCL
SYSTEM ( UMCS) .

3.5 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting Officer. The training period shall consi st
of a total 2 hours of normal working time and start after the systemis
functionally conpleted but prior to final acceptance tests. The field
posted instructions shall cover all of the itenms contained in the approved
operation and mai ntenance nmanual s as well as denonstrations of routine

mai nt enance operati ons.

-- End of Section --
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SECTI ON 15895

Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

Al' R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl Cuideline D (1996) Application and Installation of
Central Station Air-Handling Units

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

AMCA 210 (1999) Laboratory Methods of Testing Fans
for Aerodynam c Perfornmance Rating

AMCA 300 (1996) Reverberant Room Met hod for Sound
Testing of Fans

ASTM | NTERNATI ONAL (ASTM

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seani ess

ASTM E 437 (1992; R 1997) Industrial Wre Coth and
Screens (Square Qpening Series)

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 70 (1991) Method of Testing for Rating the
Performance of Air Qutlets and Inlets

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEVA MG 1 (1998) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 90A (1999) Installation of Air Conditioning
and Ventilating Systens

SHEET METAL & AR CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON
( SMACNA)

SMACNA HVAC Duct Const Stds (1995; Addenda Nov 1997; 6th Printing
2001) HVAC Duct Construction Standards -
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Metal and Fl exi bl e
UNDERWRI TERS LABORATORI ES (UL)

UL 214 (1997; Rev thru Aug 2001) Tests for
Fl ame- Propagati on of Fabrics and Filns

UL Bld Mat Dir (1999) Building Materials Directory

.2 COORDI NATI ON OF TRADES

Ductwork, piping offsets, fittings, and accessories shall be furnished as
required to provide a conplete installation and to elimnate interference
with other new or existing construction.

.3 DELI VERY AND STORAGE

Equi prent delivered and placed in storage shall be stored with protection
fromthe weather, hum dity and tenperature variations, dirt and dust, or
ot her contaminants. Additionally, all pipes shall either be capped or

pl ugged until installed.

.4 FI ELD MEASUREMENTS

After becoming famliar with all details of the work, the Contractor shal
verify all dinensions in the field, and shall advise the Contracting
O ficer of any discrepancy before perform ng the work.

PART 2 PRODUCTS

2.

1 STANDARD PRODUCTS

Conponents and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of products that are of a simlar
materi al, design and workmanshi p. The standard products shall have been in
sati sfactory commercial or industrial use for 2 years before bid opening.
The 2-year manufacturer's experience shall include applications of
conponents and equi pnent under simlar circunstances and of sinmilar size.
The 2 years must be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial market through
advertisenents, manufacturers' catal ogs, or brochures. Products having

| ess than a 2-year field service record will be acceptable if a certified
record of satisfactory field operation, for not |ess than 6000 hours

excl usive of the manufacturer's factory tests, can be shown. The equi prent
items shall be supported by a service organi zation

.2  ASBESTCS PROHI BI TI ON

Asbest os and asbestos-contai ning products shall not be used.

.3 NAVEPLATES

Equi prent shall have a nanmeplate installed by the manufacturer that
identifies the manufacturer's nanme, address, type or style, nobdel or seria
nunber, and catal og numnber.
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2.4 EQUI PMENT GUARDS AND ACCESS

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts exposed to personnel contact shall be fully enclosed
or guarded according to OSHA requirenents.

2.5 ELECTRI CAL WORK

El ectrical motor-driven equi pnent specified shall be provided conplete with
nmotor, notor starter, and controls. Unless otherw se specified, electric
equi prent, including wiring and notor efficiencies, shall be according to
Section 16415 ELECTRI CAL WORK, INTERIOR  Electrical characteristics and
encl osure type shall be as shown. Unless otherw se indicated, motors of 1
hp and above shall be high efficiency type. Motor starters shall be

provi ded complete with thermal overload protection and other appurtenances
necessary. FEach nmotor shall be according to NEMA MG 1 and shall be of
sufficient size to drive the equiprment at the specified capacity w thout
exceedi ng the naneplate rating of the notor. Manual or automatic contro
and protective or signal devices required for the operation specified, and
any control wiring required for controls and devices, but not shown, shal
be provided. Were two-speed or variabl e-speed notors are indicated,
solid-state vari abl e-speed controller may be provided to acconplish the
same function. Solid-state variable-speed controllers shall be utilized
for notors rated 10 hp or less. Adjustable frequency drives shall be used
for larger notors.

2.6 CONTROLS

Controls shall be provided as specified in Section 13801 UTILITY MONI TORI NG
AND CONTROL SYSTEM ((UMCS)

2.7 DUCTWORK COVPONENTS
2.7.1 Met al Duct wor k

Al'l aspects of metal ductwork construction, including all fittings and
conponents, shall conply with SMACNA HVAC Duct Const Stds unl ess otherw se
specified. Elbows shall be radius type with a centerline radius of 1.5
times the width or dianeter of the duct where space permits. O herw se,

el bows having a mininumradius equal to the width or dianeter of the duct
or square elbows with factory fabricated turning vanes may be used. Static
pressure 1/2 shall neet the requirenments of Seal Class C. Pressure
sensitive tape shall not be used as a sealant. Spiral |ock seam duct, and
flat oval shall be made with duct sealant and | ocked with not [ess than 3
equal |y spaced drive screws or other approved nethods indicated in SMACNA
HVAC Duct Const Stds. The seal ant shall be applied to the exposed male
part of the fitting collar so that the sealer will be on the inside of the
joint and fully protected by the netal of the duct fitting. One brush coat
of the seal ant shall be applied over the outside of the joint to at |least 2
i nch band wi dth covering all screw heads and joint gap. Dents in the nale
portion of the slip fitting collar will not be acceptable. CQutdoor air

i ntake ducts and plenuns shall be fabricated with watertight sol dered or
brazed joints and seans.

2.7.1.1 Transitions
Diverging air flow transitions shall be made with each side pitched out a

maxi mum of 15 degrees, for an included angle of 30 degrees. Transitions
for converging air flow shall be made with each side pitched in a maxi mum
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of 30 degrees, for an included angle of 60 degrees, or shall be as

i ndi cated. Factory-fabricated reducing fittings for systens using round
duct sections when forned to the shape of the ASME short flow nozzle, need
not conmply with the maxi mum angl es specifi ed.

2.7.1.2 Ceneral Service Duct Connectors

A flexible duct connector approximately 6 inches in width shall be provided
where sheet nmetal connections are made to fans or where ducts of dissimlar
netals are connected. For round/oval ducts, the flexible material shall be
secured by stainless steel or zinc-coated, iron clinch-type draw bands.

For rectangul ar ducts, the flexible material |ocked to netal collars shal
be installed using normal duct construction nethods. The conposite
connector systemshall conply with UL 214 and be classified as
"flame-retarded fabrics" in UL Bld Mat Dir.

2.7.2 Duct wor k Accessori es
2.7.2.1 Duct Access Doors

Access doors shall be provided in ductwork and pl enums where indicated and
at all air flow nmeasuring primaries, automatic danpers, fire danpers,

coils, thernostats, and other apparatus requiring service and inspection in
t he duct system and unl ess otherw se shown, shall conformto SMACNA HVAC
Duct Const Stds. Access doors shall be provided upstream and downstream of
air flow neasuring primaries and heating and cooling coils. Doors shall be
m ni mum 15 x 18 inches, unless otherwi se shown. Were duct size will not
accommodate this size door, the doors shall be made as |arge as
practicable. Doors 24 x 24 inches or larger shall be provided with
fasteners operable fromboth sides. Doors in insulated ducts shall be the
i nsul ated type

2.7.3 Duct Sl eeves, Framed Prepared Openings, Cosure Collars
2.7.3.1 Duct Sl eeves

Sl eeves and franmed openings are also required where grilles are installed

at the openings. Franed prepared openings shall be fabricated from 20 gauge
gal vani zed steel, unless otherw se indicated. Were sleeves are installed
in bearing walls or partitions, black steel pipe, ASTM A 53/ A 53M Schedul e
20 shall be used. Sleeve shall provide 1 inch clearance between the duct
and the sleeve or 1 inch clearance between the insulation and the sl eeve

for insul ated ducts.

2.7.3.2 Framed Prepared Openings
Openi ngs shall have 1 inch clearance between the duct and the opening.
2.7.4 Gilles

Units shall be factory-fabricated of steel, corrosion-resistant steel, or

al um num and shall distribute the specified quantity of air evenly over
space intended w t hout causing noticeable drafts, air novenent faster than
50 fpmin occupied zone, or dead spots anywhere in the conditioned area.
Qutlets for diffusion, spread, throw, and noise |evel shall be as required
for specified performance. Performance shall be certified according to
ASHRAE 70. Inlets and outlets shall be sound rated and certified according
to ASHRAE 70. Sound power |evel shall be as indicated. D ffusers and

regi sters shall be provided with volume danper with accessi bl e operator
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unl ess otherw se indicated; or if standard with the manufacturer, an
automatically controlled device will be acceptable. Volume danpers shal
be opposed bl ade type for all diffusers and registers, except linear slot
di ffusers. Linear slot diffusers shall be provided with round or

el liptical balancing danpers. Were the inlet and outlet openings are

| ocated |l ess than 7 feet above the floor, they shall be protected by a
grille or screen according to NFPA 90A.

2.7.4.1 Gilles
Units shall be fixed horizontal or vertical |ouver type.
2.7.5 Louvers

Louvers for installation in exterior walls which are associated with the
air supply and distribution systemshall be as specified in Section 07600
FLASH NG AND SHEET NMETAL.

2.7.6 Bird Screens and Frames

Bird screens shall conformto ASTM E 437, No. 2 mesh, alum num or stainless
steel. Al um num screens shall be rated "mediumlight". Stainless stee
screens shall be rated "light". Frames shall be renovable type, or

stainl ess steel or extruded al um num

2.8 Al R SYSTEMS EQUI PMENT
2.8.1 Fans

Fans shall be tested and rated according to AMCA 210. Fans may be
connected to the notors either directly or indirectly with V-belt drive.
V-belt drives shall be designed for not |ess than 150 percent of the
connected driving capacity. Mdtor sheaves shall be variable pitch for 15 hp
and bel ow and fixed pitch as defined by ARl Guideline D. Variable pitch
sheaves shall be selected to drive the fan at a speed which will produce
the specified capacity when set at the approxi mate nidpoint of the sheave
adjustrment. Wen fixed pitch sheaves are furnished, a replaceabl e sheave
shal | be provided when needed to achi eve systemair balance. Motors for
V-belt drives shall be provided with adjustable rails or bases. Renpvable
nmetal guards shall be provided for all exposed V-belt drives, and
speed-test openings shall be provided at the center of all rotating shafts.
Fans shall be provided with personnel screens or guards on both suction
and supply ends, except that the screens need not be provided, unless
ot herwi se indicated, where ducts are connected to the fan. Fan and notor
assenblies shall be provided with vibration-isolation supports or mountings
as indicated. Vibration-isolation units shall be standard products wth
published | oading ratings. Each fan shall be selected to produce the
capacity required at the fan static pressure indicated. Sound power |eve
shal |l be as indicated. The sound power |evel values shall be obtained
according to AMCA 300. Standard AMCA arrangenent, rotation, and di scharge
shal | be as indicated.

2.8.1.1 Centrifugal Type Power Roof Ventilators

Fans shall be direct or V-belt driven with backward inclined,

non- overl oadi ng wheel. Motor conpartnent housing shall be hinged or
renovabl e and weat her proof, constructed of heavy gauge al um num Fans
shal |l be provided with birdscreen, disconnect switch, gravity dampers, and
roof curb. Mtors enclosure shall be dripproof type. Lubricated bearings
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shal | be provided.
PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Work shall be installed as shown and according to the manufacturer's
di agrams and reconmmendati ons.

3.1.1 Access Panel s

Access panels shall be provided for conceal ed controls, danpers, and itemns
requiring inspection or maintenance. Access panels shall be of sufficient
size and located so that the concealed itens nay be serviced and mai ntai ned
or completely renmoved and repl aced.

3.1.2 Fl exi bl e Connectors

Pre-insul ated flexible connectors and flexible duct shall be attached to
ot her conponents in accordance with the latest printed instructions of the
manuf acturer to ensure a vapor tight joint. Hangers, when required to
suspend the connectors, shall be of the type recommended by the connector
or duct manufacturer and shall be provided at the intervals recomended.

3.1.3 Met al Duct wor k

Installation shall be according to SMACNA HVAC Duct Const Stds unl ess

ot herwi se indicated. Duct supports for sheet netal ductwork shall be
accordi ng to SMACNA HVAC Duct Const Stds, unless otherw se specified.
Friction beam cl anmps indicated in SMACNA HVAC Duct Const Stds shall not be
used. Supports shall be attached only to structural fram ng nmenbers and
concrete slabs. Supports shall not be anchored to netal decking unless a
means i s provided and approved for preventing the anchor from puncturing
the netal decking. Were supports are required between structural fram ng
menbers, suitable internediate netal frami ng shall be provided. Were
C-clanps are used, retainer clips shall be provided.

3.1. 4 Duct Test Hol es

Hol es with closures or threaded holes with plugs shall be provided in ducts
and pl enuns as indicated or where necessary for the use of pitot tube in
bal ancing the air system Extensions, conplete with cap or plug, shall be
provi ded where the ducts are insul ated.

3.1.5 Power Roof Ventilator Mounting

Foamed 1/2 inch thick, closed-cell, flexible elastoner insulation shal
cover width of roof curb nounting flange. Where wood nailers are used,
hol es shall be pre-drilled for fasteners.

3.1.6 Power Transmi ssion Conponents Adj ust nent

V-belts and sheaves shall be tested for proper alignment and tension prior
to operation and after 72 hours of operation at final speed. Belts on
drive side shall be uniformy |oaded, not bouncing. Alignment of direct
driven couplings shall be to within 50 percent of manufacturer's naximum
al | owabl e range of msalignment.
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3.2 FI ELD PAI NTI NG AND | DENTI FI CATI ON SYSTEMS
3.2.1 I dentification Tags

Identification tags made of brass, engraved |aminated plastic, or engraved
anodi zed al umi num indicating service and item nunber shall be installed on
all valves and danpers. Tags shall be 1-3/8 inch mninumdianeter and
mar ki ng shall be stanped or engraved. Indentations shall be black for
reading clarity. Tags shall be attached to valves with No. 12 AW5 copper
wi re, chrome-pl at ed beaded chain or plastic straps designed for that purpose.

3.3 CLEANI NG AND ADJUSTI NG

Inside of air handling units, ducts, plenuns, and casing shall be

t horoughly cl eaned of debris and blown free of small particles of rubbish
and dust and then shall be vacuum cl eaned before installing outlet faces.
Equi prent shall be w ped clean, with traces of oil, dust, dirt, or paint
spots removed. Tenporary filters shall be provided prior to startup of al
fans that are operated during construction, and new filters shall be
installed after all construction dirt has been renpbved fromthe buil ding,
and the ducts, plenuns, casings, and other itens specified have been vacuum
cl eaned. Systemshall be maintained in this clean condition until fina
acceptance. Bearings shall be properly lubricated with oil or grease as
recommended by the manufacturer. Belts shall be tightened to proper
tension. Control valves and other niscellaneous equi pnent requiring

adj ustrent shall be adjusted to setting indicated or directed. Fans shal
be adjusted to the speed indicated by the manufacturer to nmeet specified
condi tions.

-- End of Section --
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SECTI ON 16050

BASI C ELECTRI CAL MATERI ALS AND METHCDS

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 709 (2001) Lami nated Thernosetting Materials

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE Std 100 (2000) Dictionary of Electrical and
El ectroni cs Terns (| EEE)

| EEE C2 (2002) National Electrical Safety Code
(1 EEE)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEMA | CS 6 (1993; R 2001) Industrial Control and
Systens Encl osures

NEVA MG 1 (1998; R 2002) Mdtors and Generators

NEMA MG 10 (2001) Energy Managenent Cuide for

Sel ection and Use of Fixed Frequency
Medi um AC Squi rrel - Cage Pol yphase
I nducti on Motors

NEMA MG 11 (1977; R 2001) Energy Managenent Cuide for
Sel ection and Use of Single-Phase Mtors

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code
1.2 RELATED REQUI REMENTS

This section applies to all sections of Division 16, "Electrical," of this
proj ect specification unless specified otherwise in the individual sections.

1.3 DEFI NI TI ONS
a. Unless otherw se specified or indicated, electrical and
el ectronics terns used in these specifications, and on the
draw ngs, shall be as defined in | EEE Std 100.
b. The technical sections referred to herein are those specification

sections that describe products, installation procedures, and
equi prent operations and that refer to this section for detailed
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description of submttal types.

c. The technical paragraphs referred to herein are those paragraphs
in PART 2 - PRODUCTS and PART 3 - EXECUTI ON of the technica
sections that describe products, systens, installation procedures,
equi pnrent, and test nethods.

1.4 ELECTRI CAL CHARACTERI STI CS

El ectrical characteristics for this project shall be 277/480 volt primary,
t hree phase, four wire, 60 Hz, and 120/ 208 volts secondary, three phase,
four wire. Fi nal connections to the power distribution systemat the
servi ce trough near the Power Conpany Transfornmer shall be nmade by the
Contractor as directed by the Contracting Oficer. The final connections
i nsi de the Power Company Transforner shall be nmade by the Power Comnpany.

1.5 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation following the "G
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

Submittals required in the sections which refer to this section nust also
conformto the foll owi ng additional requirenents. Subnittals shall include
t he manufacturer's name, trade name, place of manufacture, catal og nodel or
nunber, naneplate data, size, |layout di nensions, capacity, project
specification and techni cal paragraph reference. Submttals shall also

i ncl ude applicable federal, mlitary, industry, and technical society
publication references, and years of satisfactory service, and ot her

i nformati on necessary to establish contract conpliance of each itemto be
provi ded. Photographs of existing installations are unacceptable and will
be returned without approval.

1.5.1 Manuf acturer's Catal og Data

Submittals for each manufactured item shall be current manufacturer's
descriptive literature of catal oged products, equipnent draw ngs, diagrans,
performance and characteristic curves, and catalog cuts. Handwitten and
typed nodifications and other notations not part of the nanufacturer's
preprinted data will result in the rejection of the subnittal. Should
manuf acturer's data require supplenental information for clarification, the
suppl enental information shall be submitted as specified for certificates
of compliance.

1.5.2 Dr awi ngs

Submit drawings a mninumof 14 by 20 inches in size using a m nimum scal e
of 1/8 inch per foot, except as specified otherwise. Include wring

di agrams and installation details of equipnment indicating proposed

| ocation, |ayout and arrangenent, control panels, accessories, piping,
ductwork, and other itens that nust be shown to ensure a coordinated

installation. Wring diagrans shall identify circuit termnals and
indicate the internal wiring for each item of equiprment and the
i nterconnecti on between each item of equi pnent. Draw ngs shall indicate

adequat e cl earance for operation, maintenance, and replacement of operating
equi prrent devi ces.
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1.5.3 I nstructions

VWere installation procedures or part of the installation procedures are
required to be in accordance with manufacturer's instructions, submt
printed copies of those instructions prior to installation. Installation
of the itemshall not proceed until manufacturer's instructions are
received. Failure to submt manufacturer's instructions shall be cause for
rejection of the equiprment or material

1.5.4 Certificates

Submit nanufacturer's certifications as required for products, materials,
finishes, and equi pnent as specified in the technical sections.
Certificates frommaterial suppliers are not acceptable. Preprinted
certifications and copies of previously submtted docunents will not be
acceptable. The manufacturer's certifications shall name the appropriate
products, equipnent, or materials and the publication specified as
controlling the quality of that item Certification shall not contain
statenments to inply that the item does not neet requirenents specified,
such as "as good as"; "achieve the same end use and results as materials
formul ated in accordance with the referenced publications"; or "equal or
exceed the service and performance of the specified material."
Certifications shall sinply state that the itemconforns to the
requirenents specified. Certificates shall be printed on the

manuf acturer's | etterhead and shall be signed by the manufacturer's

of ficial authorized to sign certificates of conpliance.

1.5.4.1 Ref erence Standard Conpli ance

Where equi pnent or materials are specified to conformto industry and
techni cal society reference standards of the organi zati ons such as Anerican
Nati onal Standards Institute (ANSI), American Society for Testing and
Materials (ASTM, National Electrical Manufacturers Association (NEMA),

Underwriters Laboratories (UL), and Association of Edison Illumnating
Conpani es (AEIC), submt proof of such conpliance. The label or listing by
the specified organization will be acceptabl e evidence of conpliance.

1.5.4.2 | ndependent Testing Organization Certificate
In lieu of the label or listing, submit a certificate froman i ndependent
testing organi zati on, conpetent to performtesting, and approved by the
Contracting O ficer. The certificate shall state that the item has been
tested in accordance with the specified organization's test methods and
that the itemconplies with the specified organization's reference standard.
1.5.5 Operation and Mai ntenance Manual s

Conply with the requirenents of Section 01010, "Operation and Mi ntenance
Data" and the related technical requirenents.

1.5.5.1 Operating Instructions

Submit text of posted operating instructions for each system and princi pa
item of equi pnent as specified in the technical sections.

SECTI ON 16050 Page 3



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

1

1

6  QUALI TY ASSURANCE
6.1 Mat eri al and Equi pnent Qualifications

Provide material s and equi pment that are products of manufacturers

regul arly engaged in the production of such products which are of equa

mat eri al, design and workmanshi p. Products shall have been in satisfactory
commercial or industrial use for 2 years prior to bid opening. The 2-year
peri od shall include applications of equipment and materials under simlar
ci rcunmst ances and of simlar size. The product shall have been on sale on
t he conmerci al market through advertisements, manufacturers' catal ogs, or
brochures during the 2-year period. Were two or nore itens of the sane
cl ass of equipnent are required, these itens shall be products of a single
manuf acturer; however, the conponent parts of the item need not be the
products of the sane manufacturer unless stated in the technical section

.6.2 Regul at ory Requi renents

Equi prent, materials, installation, and worknmanship shall be in accordance
with the mandatory and advi sory provisions of NFPA 70.

.6.3 Alternative Qualifications

Products having |l ess than a 2-year field service record will be acceptable
if acertified record of satisfactory field operation for not |ess than
6000 hours, exclusive of the manufacturers' factory or |aboratory tests, is
fur ni shed.

.6.4 Servi ce Support

The equi pnent itens shall be supported by service organi zati ons which are
reasonably convenient to the equi pnent installation in order to render
sati sfactory service to the equi pmrent on a regul ar and energency basis
during the warranty period of the contract.

.6.5 Manuf acturer's Nanepl ate

Each item of equi pnent shall have a nanepl ate bearing the manufacturer's
nane, address, nodel nunber, and serial nunber securely affixed in a
conspi cuous pl ace; the naneplate of the distributing agent will not be
accept abl e.

.6.6 Modi fication of References

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "shoul d' wherever it appears. Interpret references in

t hese publications to the "authority having jurisdiction," or words of
simlar nmeaning, to mean the Contracting Oficer

.6.7 Mat eri al and Equi prent Manuf acturing Date

Products manufactured nore than 3 years prior to date of delivery to site
shal | not be used, unless specified otherw se.

T POSTED OPERATI NG | NSTRUCTI ONS

Provi de for each system and principal item of equipment as specified in the
techni cal sections for use by operation and mai nt enance personnel. The
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operating instructions shall include the foll ow ng:

a. Wring diagrans, control diagrans, and control sequence for each
principal systemand item of equi pnment.

b. Start up, proper adjustnent, operating, |ubrication, and shutdown
procedures.

c. Safety precautions.
d. The procedure in the event of equi pnment failure.

e. Oher itens of instruction as reconmmended by the manufacturer of
each systemor item of equipnent.

Print or engrave operating instructions and franme under glass or in
approved |l amnated plastic. Post instructions where directed. For
operating instructions exposed to the weat her, provide weat her-resistant
mat eri al s or weat herproof enclosures. Operating instructions shall not
fade when exposed to sunlight and shall be secured to prevent easy renoval
or peeling.

1.8 NAVEPLATES

ASTM D 709. Provide |am nated plastic nanmeplates for each panel board,

equi pnrent encl osure, relay, switch, and device; as specified in the
techni cal sections or as indicated on the drawi ngs. Each naneplate
inscription shall identify the function and, when applicable, the position
Nanepl at es shall be nelami ne plastic, 0.125 inch thick, white with black
center core. Provide red |laninated plastic |abel with white center core
where indicated. Surface shall be matte finish. Corners shall be square.
Accurately align lettering and engrave into the core. M nimum size of
nanepl ates shall be one by 2.5 inches. Lettering shall be a m ni num of

0. 25 inch high normal bl ock style.

1.9 CABLE TAGS I N MANHOLES, HANDHCLES, AND VAULTS

Provide tags for each power and tel ecomunications cable or wire located in
handhol es and pul | boxes.

1.10 ELECTRI CAL REQUI REMENTS

El ectrical installations shall conformto | EEE C2, NFPA 70, and
requi renments specified herein

1.10.1 Mot ors and Equi prent

Provi de el ectrical conponents of mechanical equipnent, such as notors,

notor starters, control or push-button stations, float or pressure

swi tches, sol enoid val ves, and other devices functioning to contro
mechani cal equi prent, including control wiring and conduit for circuits
rated 100 volts or less, to conformw th the requirenents of the section
covering the mechani cal equi prent. Extended voltage range notors shall not
be permitted. The interconnecting power wiring and conduit, control wring
rated 120 volts (nominal) and conduit, the nmotor control equipnent formng
a part of motor control centers, and the electrical power circuits shall be
provi ded under Division 16.
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1.10.2 Wring and Conduit

Provide internal wiring for conmponents of packaged equi pment as an integra
part of the equiprment. Provide power wiring and conduit for
field-install ed equi pment, and notor control equipnent form ng part of
notor control centers, the conduit and wiring connecting such centers,
assenblies, or other power sources to equi pnent under Section 16415N

“"El ectrical Wrk, Interior."

1.10.3 Modi fications to Existing Systens

Wher e existing mechanical systems and notor-operated equi pnent require
nodi fications, provide electrical conponents under Division 16.

1.10.4 Hi gh Efficiency Mtors

1.10.4.1 Hi gh Efficiency Single-Phase Mdtors
Unl ess ot herwi se specified, single-phase fractional -horsepower
alternating-current notors shall be high efficiency types corresponding to
the applications listed in NEMA MG 11

1.10.4.2 Hi gh Efficiency Pol yphase Mdtors
Unl ess ot herwi se specified, polyphase notors shall be sel ected based on
hi gh efficiency characteristics relative to the applications as listed in
NEMA M5 10. Additionally, polyphase squirrel-cage medi uminduction notors
wi th continuous ratings shall mnmeet or exceed energy efficient ratings in
accordance with Table 12-10 of NEMA MG 1.

1.10.5 Thr ee- Phase Mdtor Protection
Provide controllers for motors rated 1-hp and above with el ectronic
phase-vol tage nonitors designed to protect nmotors from phase-| oss,
undervol t age, and overvoltage. Provide protection for nmotors from
i Mmediate restart by a tinme adjustable restart relay.

PART 2 PRODUCTS
Not used.

PART 3 EXECUTI ON

3.1 PAI NTI NG OF EQUI PMENT

3.1.1 Factory Applied
El ectrical equi pment shall have factory-applied painting systenms which
shall, as a mninum neet the requirenents of NEMA ICS 6
corrosion-resi stance test and the additional requirenents specified in the
techni cal sections.

3.1.2 Field Applied

Pai nt el ectrical equipnent as required to match finish of adjacent surfaces
or to neet the indicated or specified safety criteria.

SECTI ON 16050 Page 6



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

3.2 NAMVEPLATE MOUNTI NG
Provi de nunber, | ocation, and letter designation of naneplates as
i ndi cated. Fasten naneplates to the device with a mni num of two
sheet-netal screws or two rivets.

-- End of Section --
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PART 1

1.

1

SECTI ON 16410

AUTOVATI C TRANSFER SW TCH AND BY- PASS/ | SOLATI ON SW TCH

GENERAL

REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

ASTM

| EEE

| EEE

| EEE

| EEE

NEMVA

NEMA

NEMVA

NEMA

NEMVA

NFPA

NFPA

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

B 117
I NSTI TUTE OF ELECTRI CAL

C37. 13

C37.90.1

C62. 41

Std 602

(1997) Operating Salt Spray (Fog) Apparatus
AND ELECTRONI CS ENG NEERS (| EEE)

(1990; R 1995) Low Vol tage AC Power
Circuit Breakers Used in Encl osures

(1989; R 1994) | EEE Standard Surge
Wthstand Capability (SWC) Tests for
Protective Rel ays and Rel ay Systens

(1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

(1996) Electric Systens in Health Care
Facilities

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

ICS 1

ICS 2

ICS 10

(1993) Industrial Controls and Systens

(1993) Industrial Controls and Systens
Controllers, Contactors, and Overl oad

Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC

(1997) Industrial Control and Systemns
Term nal Bl ocks

(1993) Industrial Control and Systens,
Encl osures

(1999) Industrial Control and Systens: AC
Transfer Switch Equi pnment - Part 2:
Static AC Transfer Equi prment

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

70

110

(1999) National Electrical Code

(1999) Energency and Standby Power Systens
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UNDERWRI TERS LABORATORI ES (UL)

UL 1008 (1996; Rev thru Feb 1999) Transfer Switch
Equi pnent
UL 1066 (1997) Low Voltage AC and DC Power Circuit

Breakers Used in Encl osures
1.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Automatic Transfer Switches; G

Schematic, external connection, one-line schematic and wring

di agram of each ATS assenbly. Interface equi pnent connection

di agr am showi ng conduit and wiring between ATS and rel ated

equi prent. Device, naneplate, and item nunbers shown in list of
equi prent and material shall appear on draw ngs wherever that item
appears. Diagrans shall show interlocking provisions and
cautionary notes, if any. Operating instructions shall be shown

ei ther on one-line diagramor separately. Unless otherw se
approved, one-line and elementary or schematic di agrams shall
appear on sane draw ng.

Equi pnent; G
Installation; G

Di nensi oned pl ans, sections and el evati ons showi ng m ni mum
cl earances, weights, and conduit entry provisions for each ATS.

SD- 03 Product Data

Material; G
Equi pnent; G

Li st of proposed equi prent and naterial, containing a description
of each separate item

SD-06 Test Reports
Testing; G
A description of proposed field test procedures, including
proposed date and steps describing each test, its duration and
expected results, not |less than 2 weeks prior to test date.
Certified factory and field test reports, within 14 days foll ow ng
conpletion of tests. Reports shall be certified and dated and
shal | denmpnstrate that tests were successfully conpleted prior to
shi pnrent of equi prent.

SD-07 Certificates
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1

1

Equi pnent; G
Material; G

Certificates of compliance showi ng evidence of UL listing and
conformance with applicable NEMA standards. Such certificates are
not required if manufacturer's published data, submtted and
approved, reflect UL listing or confornmance with applicabl e NEMA
st andar ds.

Swi t chi ng Equi pnent; G

Evi dence that ATS withstand current rating (WCR) has been

coordi nated with upstream protective devices as required by UL 1008.
Upon request, manufacturer shall also provide notarized letter

certifying compliance with requirements of this specification

i ncluding withstand current rating.

SD-10 Operation and Mai ntenance Data

Swi t chi ng Equi pnent; G
I nstructions; G

Si x copies of operating manual outlining step-by-step procedures
for systemstartup, operation, and shutdown. Manual shall include
manuf acturer's name, nodel nunber, service manual, parts |ist, and
brief description of equi pnent and basic operating features.

Manuf acturer's spare parts data shall be included with supply
source and current cost of recommended spare parts. Six copies of
mai nt enance manual |isting routine naintenance, possible

br eakdowns, repairs, and troubl eshooting guide. Mnual shal
include sinplified wiring and control diagrans for system as

i nstal | ed.

3 GENERAL REQUI REMENTS
3.1 St andard Product

Mat eri al and equi pnent shall be standard products of a manufacturer

regul arly engaged in manufacturing the products and shall essentially
duplicate items that have been in satisfactory use for at |least 2 years
prior to bid opening. The experience use shall include applications in
simlar circunmstances and of same design and rating as specified ATS.

Equi prent shall be capabl e of being serviced by a manufacturer-authorized
and trained organization that is, in the Contracting O ficer's opinion,
reasonably convenient to the site.

. 3.2 Nanepl at e

Nanmepl at e showi ng nanufacturer's name and equi pnment ratings shall be made
of corrosion-resistant material with not less than 1/8 inch tal
characters. Naneplate shall be nmounted to front of enclosure and shal
conply with nanmepl ate requirenments of NEMA I CS 2.

PART 2 PRODUCTS

2.

1 AUTOVATI C TRANSFER SW TCH ( ATS)

ATS shall be electrically operated and nechanically held in both operating
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2.

positions. ATS shall be suitable for use in enmergency systens described in
NFPA 70. ATS shall be UL listed. ATS shall be manufactured and tested in
accordance with applicable requirements of | EEE C37.90.1, |EEE C37.13, |EEE
C62.41, | EEE Std 602, NEMA ICS 1, NEMA ICS 2, NEMA ICS 10, UL 1008 and UL
1066. ATS shall conformto NFPA 110. To facilitate maintenance,
manufacturer's instruction nmanual shall provide typical maxi mum contact

vol tage drop readi ngs under specified conditions for use during periodic
mai nt enance. Manufacturer shall provide instructions for determ nation of
contact integrity. ATS shall be rated for continuous duty at specified
continuous current rating. ATS shall be fully conpatible and approved for
use with BP/IS specified. BP/IS shall be considered part of ATS system
ATS shal |l have follow ng characteristics:

a. Voltage: 480 volts ac.

b. Nunber of Phases: Three.

c. Nunber of Wres: Four

d. Frequency: 60 Hz.

e. Poles: Three switched and solid neutral

f. ATS WCR: Rated to withstand short-circuit current of 25,000
anperes, RMS symmetri cal

g. Nonwelding Contacts: Rated for nonwel ding of contacts when used
wi t h upstream feeder overcurrent devices shown and with avail abl e
fault current specified.

h. Min and Neutral Contacts: Contacts shall have silver alloy
conposition. Neutral contacts shall have same continuous current
rating as main or phase contacts.

1.1 Override Time Del ay

Tinme delay to override nonitored source deviation shall be adjustable from
0.5 to 6 seconds and factory set at 1 second. ATS shall nonitor phase
conductors to detect and respond to sustained voltage drop of 10 percent of
nom nal between any two normal source conductors and initiate transfer
action to emergency source and start engine driven generator after set tinme
peri od. Pickup voltage shall be adjustable from85 to 100 percent of

nom nal and factory set at 90 percent. Dropout voltage shall be adjustable
from75 to 98 percent of pickup value and factory set at 85 percent of

nom nal

1.2 Transfer Tinme Del ay

Time del ay before transfer to energency power source shall be adjustable
fromO to 5 mnutes and factory set at O m nutes. ATS shall nonitor
frequency and vol t age of emergency power source and transfer when frequency
and voltage are stabilized. Pickup voltage shall be adjustable from85 to
100 percent of nominal and factory set at 90 percent. Pickup frequency
shal | be adjustable from 90 to 100 percent of nom nal and factory set at 90
percent.

.1.3 Return Ti me Del ay

Time del ay before return transfer to nornmal power source shall be
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2.

adjustable fromO to 30 minutes and factory set at 15 minutes. Tinme delay
shal | be automatically defeated upon | oss or sustained undervoltage of
emer gency power source, provided that normal supply has been restored.

1.4 Engi ne Shut down Ti ne Del ay

Time delay shall be adjustable fromO to 30 minutes and shall be factory
set at 10 mi nutes.

.1.5 Exerci ser

Provide a generator exerciser tinmer. Run tines shall be user progranmabl e.
The generator exerciser shall be selectable between |oad transfer and
enginer run only, and shall have a fail-safe feature that will retransfer
the ATS to nornmal during the exercise period.

.1.6 Auxi liary Contacts

Three nornally open and three normally closed auxiliary contacts rated at
15 anmperes at 120 volts shall operate when ATS is connected to nornmal power
source, and three normally open and three normally closed contacts shal
operate when ATS is connected to emergency source.

1.7 Suppl erent al Feat ur es

ATS shall be furnished with the foll ow ng:
a. Engine start contact.
b. Energency source nonitor
c. Test switch to sinmulate normal power outage.

d. Voltage sensing. Pickup voltage adjustable from85 to 100 percent
of nom nal ; dropout adjustable from 75 to 98 percent of pickup

e. Time delay bypass switch to override return tinme delay to nornal
f. Mnual return-to-normal switch

g. Means shall be provided in the ATS to insure that
notor/transformer |oad inrush currents do not exceed nornma
starting currents. This shall be acconplished with either
i n-phase nmonitoring, tine-delay transition, or |oad voltage decay
sensing methods. |f manufacturer supplies an in-phase nmonitoring
system the manufacturer shall indicate under what conditions a
transfer cannot be acconplished. |If the manufacturer supplies a
tinme-delay transition system the manufacturer shall supply
recommendati ons for establishing time delay. |If |oad voltage
decay sensing is supplied, the | oad voltage setting shall be user
pr ogr ammabl e.

1.8 Oper at or

Manual operator conforming to UL 1008 shall be provided, and shal

i ncorporate features to prevent operation by unauthorized personnel. ATS
shal | be designed for safe nanual operation under full |oad conditions. If
manual operation is acconplished by opening the door, then a dead-front
shal |l be supplied for operator safety.

SECTI ON 16410 Page 5



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

2.1.9 Override Switch

Override switch shall bypass automatic transfer controls so ATS will
transfer and remmi n connected to emergency power source, regardl ess of
condition of normal source. |f energency source fails and nornal source is
avai | abl e, ATS shall automatically retransfer to normal source.

2.1.10 Green Indicating Light

A green indicating Iight shall supervise/provide normal power source switch
position indication and shall have a nanepl ate engraved NORVAL.

2.1.11 Red I ndi cating Light

A red indicating |light shall supervise/provi de energency power source
switch position indication and shall have a namepl ate engraved EMERGENCY

2.2 BY- PASS/ | SOLATI ON SW TCH (BP/ | S)
2.2.1 Desi gn

Bypass/isolation switch (BP/IS) shall permt |oad by-pass to either normnal
or energency power source and conplete isolation of associated ATS,

i ndependent of ATS operating position. BP/IS and associ ated ATS shall be
products of sanme manufacturer and shall be conpletely interconnected and
tested at factory and at project site as specified. BP/IS shall be

manuf actured, listed, and tested in accordance wth paragraph AUTOVATI C
TRANSFER SW TCH (ATS) and shall have electrical ratings that exceed or
equal conparable ratings specified for ATS. Operating handl es shall be
external ly operated and arranged so that one person can performthe bypass
and isolation functions through the operation of a nmaxi rum of two handl es
within 5 seconds. The ATS shall have provisions for locking in the

i solation position. Handle for manual operation shall be permanently
attached to operating nmechanism BP/IS operation shall be acconplished

wi t hout di sconnecting switch |oad ternminal conductors. |Isolation handle
positions shall be nmarked with engraved plates or other approved neans to
i ndi cate position or operating condition of associated ATS, as foll ows:

a. Indication shall be provided to show that ATS section is providing
power to the | oad.

b. Indication shall be provided of ATS isolation. The ATS controls
shall remain functional with the ATS isolated or in bypass node to
permit nonitoring of the normal power source and automatic
starting of the generator in the event of a |loss of the nornal
power source. In the isolated node, the bypass section shall be
capabl e of functioning as a nanual transfer switch to transfer the
load to either power source. The ATS shall be capabl e of
undergoi ng functional operation testing w thout service
interruption. The ATS nmay al so be conpletely renoved fromthe
enclosure, if required for maintenance or repair, while the bypass
section continues to power the |oad.

2.2.2 Switch Construction
Bypass/isol ation switch shall be constructed for convenient renoval of

parts fromfront of switch enclosure w thout renoval of other parts or
di sconnecti on of external power conductors. Contacts shall be as specified
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for associated ATS, including provisions for inspection of contacts without
di sassenbly of BP/IS or renpval of entire contact enclosure. To facilitate
mai nt enance, manufacturer shall provide instructions for determ nation of
contact integrity. BP/1S and associ ated ATS shall be interconnected with
suitably sized copper bus bars silver-plated at each connection point, and
braced to wi thstand magnetic and thernmal forces created at WCR specified
for associated ATS.

2.3 ENCL OSURE

ATS and accessories shall be installed in wall-nounted using perforated

uni -strust steel channels or free-standing, floor-nmounted, unventilated
NEMA I CS 6, Type 3R, snmooth sheet netal enclosure constructed in accordance
wi th applicable requirenments of UL 1066 and/or UL 1008. Door shall have
sui tabl e hinges, |ocking handl e | atch, and gasketed janmb. Thernostatically
control |l ed heater shall be provided within enclosure to prevent
condensation. Metal gauge shall be not |less than No. 14. Encl osure shal
be equi pped with at |east two approved groundi ng |ugs for groundi ng
enclosure to facility ground systemusing No. 6 AWG copper conductors.
Factory wiring within enclosure and field wiring term nating within

encl osure shall conmply with NFPA 70. If wiring is not color coded, wire
shal | be permanently tagged or marked near terminal at each end with wire
nunber shown on approved detail drawi ng. Terminal block shall conformto
NEMA ICS 4. Termnals shall be arranged for entrance of externa

conductors fromtop of enclosure unless required otherwise. Min switch
termnals, including neutral termnal if used, shall be pressure type
suitable for term nation of external copper conductors shown.

2.3.1 Constructi on

Encl osure shall be constructed for ease of renmpval and repl acenment of ATS
conponents and control devices fromfront w thout disconnection of externa
power conductors or renoval or disassenbly of major conponents. Enclosure
of ATS with BP/1S shall be constructed to protect personnel from energized
BP/ 1S conmponents during ATS nai nt enance.

2.3.2 Cl eani ng and Pai nting

Both the inside and outside surfaces of an encl osure, including neans for
fastening, shall be protected agai nst corrosi on by enaneling, galvanizing,
pl ati ng, powder coating, or other equivalent means. Protection is not
required for netal parts that are inherently resistant to corrosion
bearings, sliding surfaces of hinges, or other parts where such protection
is impractical. Finish shall be manufacturer's standard naterial, process,
and col or and shall be free fromruns, sags, peeling, or other defects. An
encl osure marked Type 3R, shall be acceptable if there is no visible rust
at the conclusion of a salt spray (fog) test using the test method in ASTM
B 117, enmploying a 5 percent by weight, salt solution for 24 hours. Type
4X encl osures are acceptable follow ng performance of the above test with
an exposure tinme of 200 hours.

2.4  TESTING
2.4.1 Factory Testing

A prototype of specified ATS shall be factory tested in accordance with UL
1008. In addition, factory tests shall be perforned on each ATS as foll ows:

a. Insulation resistance test to ensure integrity and continuity of
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entire system
b. Min switch contact resistance test.
c. Visual inspection to verify that each ATS is as specified.

d. Mechanical test to verify that ATS sections are free of mechanica
hi ndr ances.

e. FElectrical tests to verify conplete systemelectrical operation
and to set up tinme delays and voltage sensing settings.

2.4.2 Factory Test Reports

Manuf acturer shall provide three certified copies of factory test reports.
2.5 FACTORY TESTI NG (MEDI CAL FACI LI TI ES)
2.5.1 Vi ewi ng Ports

ATS and BP/ 1S switches shall be of draw out construction. Viewi ng ports to
i nspect the contacts wi thout requiring di sassenbly shall be provided.

2.5.2 Qper ati ng Handl es

The operating handl es shall be externally operated, and desi gned and
constructed not to stop in an internediate or neutral position during
operation, but shall permt |oad by-pass and transfer switch isolation in
no nmore than two manual operations which can be perforned by one person in
5 seconds or |ess. The transfer speed will be independent of the
operational speed of the switch handle or handl es.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

ATS shall be installed as shown and in accordance w th approved
manuf acturer's instructions.

3.2 I NSTRUCTI ONS

Manuf acturer's approved operating instructions shall be permanently secured
to cabinet where operator can see them One-line and el enentary or
schemati ¢ di agram shall be pernanently secured to inside of front enclosure
door.

3.3 SI TE TESTI NG

Fol | owi ng conpletion of ATS installation and after maki ng proper

adj ustrments and settings, site tests shall be perfornmed in accordance with
manuf acturer's witten instructions to denonstrate that each ATS functions
satisfactorily and as specified. Contractor shall advise Contracting
Oficer not less than 5 working days prior to schedul ed date for site
testing, and shall provide certified field test reports within 2 cal endar
weeks foll owi ng successful conpletion of site tests. Test reports shal
descri be adjustnents and settings nade and site tests perfornmed. M ninmum
operational tests shall include the foll ow ng:

a. Insulation resistance shall be tested, both phase-to-phase and
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phase-t o- ground.

b. Power failure of normal source shall be sinulated by opening
upstream protective device. This test shall be perforned a

m ni mum of five tines.

c. Power failure of energency source with normal source avail able
shal | be sinulated by opening upstream protective device for

04003

enmergency source. This test shall be perfornmed a mninumof five

times.

d. Low phase-to-ground voltage shall be sinulated for each phase of

nor mal source.

e. Operation and settings shall be verified for specified ATS
features, such as override time delay, transfer tinme del ay,
ti me del ay, engi ne shutdown tine del ay, exerciser, auxiliary

contacts, and suppl enental features.

f. Manual and automatic ATS and BP/IS functions shall be verified.

-- End of Section --

SECTI ON 16410 Page 9
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SECTI ON 16415

ELECTRI CAL VWORK, | NTERI OR

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )

ANSI C39.1 (1981; R 1992) Requirerments for Electrical
Anal og I ndicating Instrunents

ANSI C80.5 (1995) Rigid Al um num Condui t
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM B 1 (1995) Hard-Drawn Copper Wre

ASTM B 8 (1999) Concentric-Lay-Stranded Copper
Conduct ors, Hard, Medium Hard, or Soft

ASTM D 709 (2000) Lami nated Thernosetting Materials
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C57.13 (1993) Instrunent Transforners
| EEE Std 81 (1983) Guide for Measuring Earth
Resi stivity, Gound | npedance, and Earth
Surface Potentials of a Ground System

(Part 1) \$31.00%\F

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMVA 250 (1997) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun

NEVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

NEVA FU 1 (1986) Low Voltage Cartridge Fuses

NEMA I CS 1 (1993) Industrial Control and Systemns

NEMA I CS 2 (1993) Industrial Controls and Systens

Controllers, Contactors, and Overl oad
Rel ays Rated Not Mdre Than 2,000 Volts AC
or 750 Volts DC

NEMA I CS 3 (1993) Industrial Control and Systemns
Factory Built Assenblies
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NEMA | CS 6 (1993) Industrial Control and Systens,
Encl osures

NEMVA MG 1 (1998) Mdtors and Generators

NEMA MG 10 (1994) Energy Managenent Cuide for
Sel ection and Use of Pol yphase Motors

NEMA CS 1 (1996) Sheet-Steel Qutlet Boxes, Device
Boxes, Covers, and Box Supports

NEVA PB 1 (1995) Panel boards

NEMA RN 1 (1998) Pol yvinyl-Chloride (PVC) Externally
Coat ed Gal vani zed Rigid Steel Conduit and
Internmediate Metal Conduit

NEMA ST 20 (1992) Dry-Type Transformers for GCeneral
Appl i cations

NEMA TC 2 (1998) El ectrical Polyvinyl Chloride (PVQ
Tubi ng (EPT) and Conduit (EPC-40 and
EPC- 80)

NEVA VWD 1 (1999) Ceneral Requirements for Wring
Devi ces

NEMA WD 6 (1997) Wring Devices - D nensional
Requi renent s

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 101 (2000) Life Safety Code
NFPA 70 (2002) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)

uL 1 (2000) Fl exible Metal Conduit

UL 1004 (1994; Rev thru Nov 1999) Electric Mtors

UL 198E (1988; Rev Jul 1988) Cass R Fuses

UL 20 (1995; Rev thru Oct 1998) General -Use Snap
Swi t ches

UL 360 (1996; Rev thru Oct 1997) Liquid-Tight
Fl exi bl e Steel Conduit

UL 467 (1993; Rev thru Apr 1999) G oundi ng and
Bondi ng Equi pnent

UL 486A (1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper
Conduct or s

UL 486C (1997; Rev thru Aug 1998) Splicing Wre
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UL

UL

uL

UL

UL

UL

UL

uL

UL

UL

UL

UL

uL

UL

uL

UL

UL

UL

uL

489

498

50

506

508

510

512

514A

514B

67

797

83

845

854

869A

924

943

98

Connectors

(1996; Rev thru Dec 1998) Ml ded- Case
Circuit Breakers, Ml ded-Case Swi tches,
and Circuit-Breaker Enclosures

(1996; Rev thru Jan 1999) Attachment Pl ugs
and Receptacl es

(1995; Rev thru Nov 1999) Encl osures for
El ectri cal Equi prent

(1994; R COct 1997) Specialty Transforners
(1999) Industrial Control Equipnent

(1994; Rev thru Apr 1998) Pol yvi nyl

Chl ori de, Polyethyl ene, and Rubber

I nsul ati ng Tape

(1993; Rev thru Mar 1999) Fusehol ders
(1996; Rev Dec 1999) Metallic Qutlet Boxes

(1997; Rev CQct 1998) Fittings for Cable
and Condui t

(1997) Rigid Metal Conduit
(1993; Rev thru Oct 1999) Panel boards

(1993; Rev thru Mar 1997) Electrical
Metal I'i ¢ Tubi ng

(1998; Rev thru Sep 1999)
Ther nopl astic-1nsulated Wres and Cabl es

(1995; Rev thru Nov 1999) Mdtor Control
Centers

(1996; Rev Oct 1999) Service-Entrance
Cabl es

(1998) Reference Standard for Service
Equi pnent

(1995; Rev thru Oct 97) Emergency Lighting
and Power Equi pnment

(1993; Rev thru May 1998) G ound- Faul t
Circuit-lInterrupters

(1994; Rev thru Jun 1998) Encl osed and
Dead- Front Swi t ches
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1

1

1

2 GENERAL
2.1 Rul es

The installation shall conformto the requirenents of NFPA 70 and NFPA 101
unl ess nore stringent requirenents are indicated or shown.

2.2 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangenent
of equi pment, conduit, and wiring. The Contractor shall become famliar
with all details of the work and verify all dinmensions in the field so that
the outl ets and equi prment shall be properly |located and readily accessible.
Lighting fixtures, outlets, and other equi pment and naterials shall be
careful ly coordinated with mechanical or structural features prior to
installation and positioned according to architectural reflected ceiling
pl ans; otherwi se, lighting fixtures shall be symretrically |ocated
according to the room arrangenent when uniformillum nation is required, or
asymmetrically located to suit conditions fixed by design and shown.
Raceways, junction and outlet boxes, and lighting fixtures shall not be
supported from sheet metal roof decks. |If any conflicts occur
necessitating departures fromthe drawi ngs, details of and reasons for
departures shall be submtted and approved prior to inplenmenting any
change. The Contractor shall coordinate the electrical requirements of the
nmechani cal work and provide all power related circuits, wiring, hardware
and structural support, even if not shown on the draw ngs.

. 2.3 Speci al Environnents

.2.3.1 Danp and Weat her proof Locations

Wring, Fixtures, and equi prment in designated |ocations shall conformto
NFPA 70 requirenents for installation in danp or wet |ocations, regardl ess
whet her or not specifically shown or noted. All itenms |located in the wet

| ocation, shall be in NEMA 4X enclosure, while itenms | ocated in damp or

i nterior spaces shall be NEMA 3R

.2.4 St andard Products

Mat eri al and equi pnent shall be a standard product of a manufacturer

regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening.

. 2.5 Nanepl at es

.2.5.1 I dentification Namepl ates

Maj or items of electrical equipnent and major conponents shall be
permanently marked with an identification nane to identify the equi pnent by
type or function and specific unit nunber as indicated. Designation of
nmotors shall coincide with their designation in the notor control center or
panel . Unless otherw se specified, identification nameplates shall be made
of lam nated plastic in accordance with ASTM D 709 with bl ack outer |ayers
and a white core. Edges shall be chanfered. Plates shall be fastened with
bl ack-fi ni shed round-head drive screws, except notors, or approved
nonadhesi ve nmetal fasteners. When the naneplate is to be installed on an

i rregul ar-shaped object, the Contractor shall devise an approved support
suitable for the application and ensure the proper installation of the
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supports and naneplates. In all instances, the naneplate shall be
installed in a conspicuous |location. At the option of the Contractor, the
equi prent manufacturer's standard enmbossed naneplate material wi th black
paint-filled letters may be furnished in lieu of laminated plastic. The
front of each panel board, motor control center, sw tchgear, and switchboard
shal | have a naneplate to indicate the phase |letter, corresponding col or
and arrangerment of the phase conductors. The foll ow ng equi pnent, as a

m ni mum shall be provided with identification nanmepl ates:

M ni mum 1/ 4 inch M ni mum 1/ 8 i nch
Hi gh Letters Hi gh Letters

Panel boar ds

Starters Control Devices

Safety Switches I nstrunment Transforners

Mot or Control Centers
Transf orners

Equi pnent Encl osures
Mot or s

Each panel, section, or unit in motor control centers or simlar assenblies
shal |l be provided with a naneplate in addition to nameplates |isted above,
whi ch shall be provided for individual conpartments in the respective
assenbly, including naneplates which identify "future," "spare," and
"dedi cat ed" or "equi pped spaces."

1.3 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Interior Electrical Equipnment; G

Detail drawi ngs consisting of equi pment draw ngs, illustrations,
schedul es, instructions, diagranms, and other information necessary
to define the installation. Detail draw ngs shall show the rating
of items and systens and how the conponents of an item and system
are assenbl ed, function together, and how they will be installed
on the project. Data and draw ngs for conponent parts of an item
or system shall be coordinated and subnmtted as a unit. Data and
draw ngs shall be coordinated and included in a single subm ssion
Mul tipl e subm ssions for the sane equi pnent or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting O ficer. In such cases, a list of data to be
submitted | ater shall be included with the first subm ssion
Detail drawi ngs shall show physical arrangement, construction
details, connections, finishes, materials used in fabrication
provi sions for conduit or busway entrance, access requirenents for
installation and mai nt enance, physical size, electrica
characteristics, foundation and support details, and equi prment
wei ght. Draw ngs shall be drawn to scal e and/or di nensi oned.
Optional itens shall be clearly identified as included or
excluded. Detail draw ngs shall as a m ni mum i ncl ude:
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a. Mtors and rotating machinery.

b. Mdtor control centers.

SD- 03 Product Data

Manuf acturer's Catal og; G

Dat a conposed of catal og cuts, specifications, product data, and
printed information in sufficient detail and scope to verify
conpliance with the requirements of the contract documents.
Mat eri al and Equi pnent; G

A conmplete item zed listing of equipnment and material s proposed
for incorporation into the work. Each entry shall include an item
nunber, the quantity of items proposed, and the name of the
manuf acturer of each item
Installation Procedures; G

Installati on procedures for rotating equi pnent, transformers,

panel boards, notor control centers. Procedures shall include
necessary diagrams, instructions, and precautions required to
install, adjust, calibrate, and test devices and equi pnent.

As-Built Draw ngs; G

The as-built drawi ngs shall be a record of the construction as
installed. The draw ngs shall include all the information shown
on the contract draw ngs, deviations, nodifications, and changes
fromthe contract draw ngs, however minor. The as-built draw ngs
shall be kept at the job site and updated daily. The as-built
drawi ngs shall be a full-sized set of prints marked to reflect al
devi ati ons, changes, and nodifications. The as-built draw ngs
shal | be conplete and show the | ocation, size, dinensions, part
identification, and other information. Additional sheets may be
added. The as-built draw ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality contro
representative and by the Contracting Officer prior to the
subm ssi on of each nonthly pay estinmate. Upon conpletion of the
work, the Contractor shall submt three full sized sets of the
marked prints to the Contracting Officer for approval. |f upon
review, the as-built drawings are found to contain errors and/or
om ssions, they will be returned to the Contractor for correction
The Contractor shall correct and return the as-built drawings to
the Contracting Oficer for approval within ten cal endar days from
the tine the drawings are returned to the Contractor

Onsite Tests; G

A detail ed description of the Contractor's proposed procedures
for on-site tests.

SD- 06 Test Reports

Factory Test Reports; G

Si x copies of the informati on described belowin 8 1/2 x 11 inch
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bi nders having a minimumof 5 rings fromwhich material my
readily be renpved and replaced, including a separate section for
each test. Sections shall be separated by heavy plastic dividers
wi th tabs.
a. A list of equiprment used, with calibration certifications.
b. A copy of neasurenments taken
c. The dates of testing.
d. The equi pnment and values to be verified.
e. The conditions specified for the test.
f. The test results, signed and dated.
g. A description of adjustments nade.
Field Test Plan; G
A detail ed description of the Contractor's proposed procedures
for onsite test submtted 14 days prior to testing the installed
system No field test will be perforned until the test plan is
approved. The test plan shall consist of conplete field test
procedures including tests to be perforned, test equi pnent
required, and tolerance limts.
Field Test Reports; G
Si x copies of the informati on described belowin 8 1/2 x 11 inch
bi nders having a minimumof 5 rings fromwhich material my
readily be renpved and replaced, including a separate section for
each test. Sections shall be separated by heavy plastic dividers
wi th tabs.
a. A list of equiprment used, with calibration certifications.
b. A copy of nmeasurenments taken
c. The dates of testing.
d. The equi pnment and values to be verified.
e. The conditions specified for the test.
f. The test results, signed and dated.
g. A description of adjustments nade.
h. Final position of controls and device settings.
SD-07 Certificates
Mat eri al s and Equi pnent; G
The I abel or listing of the Underwiters Laboratories, Inc.

will be accepted as evidence that the materials or equi pnent
conformto the applicable standards of that agency. In lieu of
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this label or listing, a statenent froma nationally recognized,
adequat el y equi pped testing agency indicating that the itens have
been tested in accordance with required procedures and that the
materi al s and equi pment conply with all contract requirements will
be accepted. Items which are required to be listed and labeled in
accordance with Underwiters Laboratories nust be affixed with a
UL | abel that states that it is UL listed. No exceptions or

wai vers will be granted to this requirenent. Materials and
equi prent will be approved based on the manufacturer's published
dat a.

For ot her than equipnent and materials specified to conformto
UL publications, a manufacturer's statenent indicating conplete
conpliance with the applicable standard of the American Society
for Testing and Materials, National Electrical Mnufacturers
Associ ation, or other commercial standard, is acceptable.

1.4 WORKMANSHI P

Mat eri al s and equi pnent shall be installed in accordance with NFPA 70,
recomrendati ons of the manufacturer, and as shown.

PART 2 PRODUCTS

Products shall conformto the respective publications and ot her

requi renents specified below. Materials and equi pnment not |isted bel ow
shall be as specified el sewhere in this section. Itens of the same
classification shall be identical including equi pnent, assenblies, parts,
and comnponents.

2.1 CABLES AND W RES

Conductors No. 8 AWG and | arger dianeter shall be stranded. Conductors No.
10 AWG and smal |l er diameter shall be solid, except that conductors for
renote control, alarm and signal circuits, classes 1, 2, and 3, shall be
stranded unl ess specifically indicated otherw se. Conductor sizes and
anpacities shown are based on copper. Al conductors shall be copper

2.1.1 I nsul ation
Unl ess indicated otherw se, or required by NFPA 70, power and |ighting
wi res shall be 600-volt, Type THWN, THHN, or THW conform ng to UL 83,
except that grounding wire may be type TWconformng to UL 83;
renote-control and signal circuits shall be Type TW THWor TF, conform ng
to UL 83. \Where lighting fixtures require 90-degree Centigrade (Q
conductors, provide only conductors with 90-degree C insulation or better

2.1.2 Bondi ng Conductors
ASTM B 1, solid bare copper wire for sizes No. 8 AWG and snal |l er dianeter;
ASTM B 8, O ass B, stranded bare copper wire for sizes No. 6 AWG and | arger
di anet er.

2.1.3 Servi ce Entrance Cabl es

Service entrance (SE) and underground service entrance (USE) cables, UL 854.
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2.2 Cl RCU T BREAKERS
2.2.1 MOLDED- CASE Cl RCUI T BREAKERS

Mol ded-case circuit breakers shall conformto NEMA AB 1 and UL 489.
Circuit breakers shall be installed in panel boards and nmotor contro
centers.

2.2.1.1 Constructi on

Circuit breakers shall be suitable for mounting and operating in any
position. Lug shall be listed for copper conductors only. Single-pole
circuit breakers shall be full npbdule size with not nore than one pol e per
nodule. Milti-pole circuit breakers shall be of the comon-trip type
havi ng a single operating handl e such that an overl oad or short circuit on
any one pole will result in all poles opening sinmultaneously. Sizes of 100
anperes or |less may consist of single-pole breakers permanently factory
assenbled into a nulti-pole unit having an internal, mechani cal

nont anper abl e common-trip nechani smand external handle ties. Al circuit
breakers shall have a qui ck- make, quick-break overcenter toggle-type
mechani sm and the handl e nechani smshall be trip-free to prevent hol ding
the contacts closed against a short-circuit or sustained overload. Al
circuit breaker handles shall assume a position between "ON' and "OFF" when
tripped automatically. Al ratings shall be clearly visible.

2.2.1.2 Rat i ngs
Vol tage ratings shall be not less than the applicable circuit voltage. The
interrupting rating of the circuit breakers shall be at |east equal to the
avail abl e short-circuit current at the line terminals of the circuit
breaker and correspond to the UL listed integrated short-circuit current
rating specified for the panel boards and sw tchboards. Mol ded-case circuit
breakers shall have nom nal voltage ratings, maxi mum conti nuous-current
ratings, and maxi mum short-circuit interrupting ratings in accordance with
NEMA AB 1. Ratings shall be coordinated with system X R rati o.

2.3 CONDUI T AND TUBI NG

2.3.1 El ectrical, Zinc-Coated Steel Metallic Tubi ng (EM)
uL 797

2.3.2 El ectrical Plastic Tubing and Conduit
NEMA TC 2.

2.3.3 Fl exi bl e Conduit, Stee
General - purpose type, UL 1; liquid tight and UL 360.

2.3.4 PVC Coated Rigid Steel Conduit
NEMA RN 1.

2.3.5 Ri gi d Al um num Condui t

ANSI C80.5 and UL 6.
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3.6 Rigid Metal Conduit

UL 6.

.4 CONDUI T AND DEVI CE BOXES AND FI TTI NGS

4.1 Boxes, Metallic Qutl et

NEMA OS 1 and UL 514A

4.2 Boxes, Switch (Encl osed), Surface-Munted

UL 98.

. 4.3 Fittings for Conduit and CQutl et Boxes

UL 514B.

.5 CONNECTORS, W RE PRESSURE

.5.1 For Use Wth Copper Conductors

UL 486A.

.6 ELECTRI CAL GROUNDI NG AND BONDI NG EQUI PMENT

UL 467.

.6.1 G ound Rods

Ground rods shall be of copper-clad steel conformng to UL 467 not
than 3/4 inch in diameter by 10 feet in length of the sectional

full length into the earth.

.7 ENCLOSURES
NEMA I CS 6 or NEMA 250 | ocations, unless otherw se specified.
7.1 Cabi nets and Boxes

Cabi nets and boxes with volune greater than 100 cubic inches shall
accordance with UL 50, hot-dip, zinc-coated, if sheet steel.

.7.2 Circuit Breaker Encl osures

UL 489.

. 8 LOW VOLTAGE FUSES AND FUSEHOLDERS

.8.1 Fuses, Low Voltage Cartridge Type

NEMA FU 1.

.8.2 Fuses, Class R

UL 198E.
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2.8.3 Fusehol ders
UL 512.

2.9 I NSTRUVENTS, ELECTRI CAL | NDI CATI NG
ANSI C39. 1.

2.10 MOTORS, AC, FRACTI ONAL AND | NTEGRAL

Motors, ac, fractional and integral horsepower, 500 hp and small er shal
conformto NEMA MG 1 and UL 1004for notors; NEMA M5 10 for energy
managenent sel ection of polyphase notors. |In addition to the standards
|isted above, notors shall be provided with efficiencies as specified in
the table "M NI MUM NOM NAL EFFI Cl ENCI ES" bel ow.

2.10.1 Rat i ng

The horsepower rating of nmotors should be limted to no nore than 125
percent of the maxi nrum | oad being served unl ess a NEMA standard size does
not fall within this range. 1In this case, the next |arger NEMA standard
not or size shoul d be used.

2.10.2 Mot or Effici encies

Al permanently wired pol yphase notors of 1 hp or nore shall neet the

m nimum full-1oad efficiencies as indicated in the followi ng table, and as
specified in this specification. Mtors of 1 hp or nore with open, drip
proof or totally enclosed fan cool ed encl osures shall be high efficiency
type, unless otherw se indicated. Mdtor efficiencies indicated in the
tabl es apply to general - purpose, single-speed, polyphase induction notors.
Applications which require definite purpose, special purpose, specia
frame, or special nounted pol yphase induction nmotors are excluded from
these efficiency requirenments. Modtors provided as an integral part of
not or driven equi pnent are excluded fromthis requirement if a minimum
seasonal or overall efficiency requirement is indicated for that equi prment
by the provisions of another section.

M NI MUM NOM NAL MOTCR EFFI Cl ENCI ES
OPEN DRI P PROCF MOTORS

HP 1200 RPN 1800 RPN 3600 RPM
1 82.5 85.5 80.0
1.5 86.5 86.5 85.5
2 87.5 86.5 86.5
3 89.5 89.5 86.5
5 89.5 89.5 89.5
7.5 91.7 91.0 89.5

10 91.7 91.7 90. 2
TOTALLY ENCLOSED FAN- COOLED MOTORS

HP 1200 RPN 1800 RPN 3600 RPM
1 82.5 85.5 78.5
1.5 87.5 86.5 85.5
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2 88.5 86.5 86.5
3 89.5 89.5 88.5
5 89.5 89.5 89.5
7.5 91.7 91.7 91.0
10 91.7 91.7 91.7

2.11  MOTOR CONTROLS AND MOTOR CONTROL CENTERS
2.11.1 Gener al

NEMA I CS 1, NEMA ICS 2, NEMA ICS 3 and NEMA ICS 6, and UL 508 and UL 845
2.11.2 Motor Starters

Conbi nation starters shall be provided with fusible switches, and sw tches
equi pped with high-interrupting-capacity current-limting fuses.

2.11.3 Ther mal - Over| oad Protection

Each notor of 1/8 hp or larger shall be provided with thermal -overl oad
protection. Polyphase notors shall have overl oad and undervolt age
protection in each ungrounded conductor. Each controller shall be provided
with built-in protection against single phasing. In case of a phase
failure, notor shall inmmediately automatically shutdown. The protection
devi ces shall be provided either integral with the notor or controller, or
shall be nobunted in a separate enclosure next to the controller. Unless
ot herwi se specified, the protective device shall be of the nanually reset
type. Single or double pole tunbler swtches specifically designed for
alternating-current operation only may be used as manual controllers for
si ngl e-phase nmotors having a current rating not in excess of 80 percent of
the switch rating.

2.11. 4 Low Vol t age Motor Overl oad Rel ays
2.11.4.1 Cenera

Thermal overl oad relays shall conformto NEMA ICS 2 and UL 508. Overl oad
protection shall be provided either integral with the notor or notor
controller, and shall be rated in accordance with the requirements of NFPA
70. Standard units shall be used for notor starting times up to 7 seconds.

2.11. 4.2 Construction

Manual reset type thermal relay shall be nelting alloy construction
Automatic reset type thermal relays shall be binetallic construction
Magnetic current relays shall consist of a contact mechani smand a dash pot
nounted on a common frane.

2.11.4.3 Rat i ngs

Vol tage ratings shall be not |ess than the applicable circuit voltage.

Trip current ratings shall be established by selection of the replaceable
over|l oad device and shall not be adjustable. Were the controller is
renotely-located or difficult to reach, an autonatic reset, non-conpensated
overload relay shall be provided. WManual reset overload relays shall be
provi ded otherwi se, and at all |ocations where automatic starting is
provided. Were the nmotor is located in a constant anbi ent tenperature,
and the thernal device is |located in an anbient tenperature that regularly
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varies by nore than minus 18 degrees F, an anbi ent tenperature-conpensated
overload relay shall be provided.

2.11.5 Aut omati ¢ Control Devices
2.11.5.1 Di rect Control

Automatic control devices (such as thernostats, float or pressure switches)
whi ch control the starting and stopping of motors directly shall be
designed for that purpose and have an adequate horsepower rating.

2.11.5.2 Pi |l ot-Relay Contro

Where the automatic-control device does not have such a rating, a nagnetic
starter shall be used, with the automatic-control device actuating the
pilot-control circuit.

2.11.5.3 Manual / Aut omati ¢ Sel ecti on

a. Were conbinati on manual and automatic control is specified and
t he automatic-control device operates the notor directly, a
doubl e-t hrow, three-position tunbler or rotary switch (marked
MANUAL - OFF- AUTOVATI C) shall be provided for the manual control

b. \Where conbi nation manual and automatic control is specified and
t he automatic-control device actuates the pilot control circuit of
a magnetic starter, the magnetic starter shall be provided with a
t hree-position selector switch marked MANUAL- OFF- AUTOVATI C

c. Connections to the selector switch shall be such that; only the
normal automatic regulatory control devices will be bypassed when
the switch is in the Manual position; all safety control devices,
such as | ow or high-pressure cutouts, high-tenperature cutouts,
and notor-overload protective devices, shall be connected in the
motor-control circuit in both the Manual and the Automatic
positions of the selector switch. Control circuit connections to
any MANUAL- OFF- AUTOVATIC switch or to nore than one autonatic
regul atory control device shall be made in accordance with wiring
di agram approved by the Contracting O ficer unless such diagramis
i ncluded on the drawings. All controls shall be 120 volts or |ess
unl ess ot herwi se indi cat ed.

2.11.6 Motor Control Centers

Control centers shall conformto the requirements of NEMA ICS 1, NEMA ICS 2
NEMA ICS 3 and NEMA ICS 6, and UL 508 and UL 845. Control centers shall be
i ndoor type and shall contain combination starters and ot her equi pment as

i ndicated. Control centers shall be NEMA ICS 2, C ass One, NEMA Type 3R
Each control center shall be mounted on floor sills or mounting channels.
Each circuit shall have a suitable netal or |amnated plastic naneplate
with white cut letters. Mtor control centers shall be provided with
copper bus bars and a full-length ground bus bar. The Mtor Control Center
shall be conplete with required nunber, size and type of notor controllers,
branch circuit breakers. Provide notor controllers full voltage either
reversing or nonreversing type as specified or required with nelting
al | oys, push button controls, start/stop/run indicated pilot lights and
auxillary contacts for renote operation.
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2.12 PANEL BOARDS
Dead-front construction, NEMA PB 1 and UL 67.

2.13 RECEPTACLES

2.13.1 Hospital Grade
UL 498.

2.13.2 Ground Fault Interrupters
UL 943, dass A or B

2.13.3 NEMA St andard Receptacl e Configurations
NEMA WD 6. Dupl ex, 20-Ampere, 125 Volt
20- anpere, non-locking: NEMA type 5-20R

2.14 Servi ce Entrance Equi pnent
UL 869A.

2.15 SPLICE, CONDUCTOR
UL 486C.

2.16 SNAP SW TCHES
UL 20.

2.17 TAPES

2.17.1 Pl astic Tape
UL 510.

2.17.2 Rubber Tape
UL 510.

2.18 TRANSFORMERS
Thr ee- phase transformers shall have two wi ndi ngs per phase. Full-capacity
standard NEMA taps shall be provided in the primary w ndi ngs of
transformers unl ess otherw se indicated. Three-phase transformers shall be
configured with delta-we w ndings. "T" connections may be used for
transformers rated 15 kVA or below. Transforners supplying non-Ilinear
| oads shall be UL |isted as suitable for supplying such loads with a total
K-factor not to exceed K-13 and have neutrals sized for 200 percent of
rated current.

2.18.1 Transfornmers, Dry-Type
Transformers shall have 220 degrees C insul ation systemfor transfornmers 15
kVA and greater with tenperature rise not exceeding 150 degrees C under

full-rated | oad i n maxi mum amnbi ent tenperature of 40 degrees C
Transformer of 150 degrees C tenperature rise shall be capable of carrying
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continuously 100 percent of naneplate kVA w t hout exceedi ng insul ation
rating.

a. 600 Volt or Less Primary:

NEMA ST 20, UL 506, general purpose, dry-type, self-cool ed, seal ed
Transformers shall be provided in NEMA 3R encl osure. Transformers shall be
qui et type with maxi num sound | evel at |east 3 decibels |ess than NEVA
standard | evel for transforner ratings indicated.

2.19 W RI NG DEVI CES

NEMA WD 1 for wiring devices, and NEMA WD 6 for dinmensional requirenents of
Wi ring devices.

PART 3 EXECUTI ON
3.1 GROUNDI NG

Groundi ng shall be in confornmance with NFPA 70, the contract draw ngs, and
the foll owi ng specifications.

3.1.1 G ound Rods

The resistance to ground shall be measured using the fall-of-potentia

net hod described in EEE Std 81. The maxi num resi stance of a driven ground
shal | not exceed 25 ohns under normally dry conditions. |If this resistance
cannot be obtained with a single rod, additional rods not less than 6 feet
on centers may be coupled and driven with the first rod. In

hi gh- ground-resi stance, UL |listed chem cally charged ground rods nay be
used. If the resultant resistance exceeds 25 ohns measured not |ess than
48 hours after rainfall, the Contracting Oficer shall be notified

i medi ately. Connections bel ow grade shall be fusion welded. Connections
above grade shall be fusion welded or shall use UL 467 approved connectors.

3.1.2 Groundi ng Conductors

A green equi pnent groundi ng conductor, sized in accordance with NFPA 70
shal | be provided, regardless of the type of conduit and whether or not
specifically indicated on the drawi ngs. Equi prent groundi ng bus bars shal
be provided in all panel boards. The equi pnment groundi ng conductor shall be
carried back to the service entrance equi pnment groundi ng connection. Al
equi pment groundi ng conductors shall be bonded or joined together in each
Wi ring box or equi pnent enclosure. Metallic raceways and groundi ng
conductors shall be checked to assure that they are wired or bonded into a
conmon junction. Metallic boxes and encl osures shall al so be bonded to

t hese groundi ng conductors by an approved means per NFPA 70.

3.2 WRI NG METHODS

Wring shall conformto NFPA 70, the contract draw ngs, and the follow ng
specifications. Unless otherw se indicated, wiring shall consist of

i nsul ated conductors installed in rigid zinc-coated steel conduit. Use
rigid alum num conduits only when specifically showmn. Wre fill in
conduits shall be based on NFPA 70 for the type of conduit and wire

i nsul ati ons specified.
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3.2.1 Conduit and Tubi ng Systens

Conduit and tubing systenms shall be installed as indicated. Conduit sizes
shown are based on use of copper conductors with insulation types as
descri bed in paragraph WRI NG METHODS. M ni num si ze of raceways shall be
3/4 inch. Bushings, manufactured fittings or boxes providing equival ent
neans of protection shall be installed on the ends of all conduits and
shal |l be of the insulating type, where required by NFPA 70. Al um num
conduit may be used only where indicated. Raceways shall be kept 6 inches
away from parallel runs of steam pipes and hot-water pipes. Raceways
crossing structural expansion joints shall be provided with suitable
expansion fittings or other suitable means to conpensate for the structure
expansi on and contraction and to provide for continuity of grounding.
Wring installed in underfloor duct systemshall be suitable for
installation in wet |ocations.

3.2.1.1 Pull Wres

A pull wire shall be inserted in all enpty raceways. The pull wire shal
be of No. 14 AWG zinc-coated steel, or of plastic having not |ess than 200
pounds per square inch tensile strength. Not |less than 12 inches of sl ack
shall be left at each end of the pull wre.

3.2.1.2 Changes in Direction of Runs

Changes in direction of runs shall be nade with symetrical bends or
cast-metal fittings. Field-mde bends and of fsets shall be nade with an
approved hi ckey or conduit-bendi ng machi ne. Crushed or defornmed raceways
shall not be installed. Trapped raceways in danp and wet | ocations shall be
avoi ded. Lodgnent of plaster, dirt, or trash in raceways, boxes, fittings
and equi pnent shall be prevented during the course of construction

Cl ogged raceways shall be cleared of obstructions or shall be repl aced.

3.2.1.3 Supports

Metal lic conduits and the support systemto which they are attached, shal
be securely and rigidly fastened in place to prevent vertical and
hori zontal novenent at intervals of not nore than 10 feet and within 3 feet
of boxes, cabinets, and fittings, with approved pipe straps, wall
brackets, conduit clanps, conduit hangers, threaded C-cl anps, beam cl anps,
or ceiling trapeze. Loads and supports shall be coordinated with
supporting structure to prevent damage or deformation to the structure.
Loads shall not be applied to joist bridging. Attachnment shall be by
expansi on bolts on concrete, by machine screws, wel ded threaded studs,
heat-treated or spring-steel-tension clanps on steel work. Nail-type nylon
anchors or threaded studs driven in by a powder charge and provided wth
| ock washers and nuts may be used in lieu of expansion bolts or machine
screws. Raceways or pipe straps shall not be welded to steel structures.
Cutting the main reinforcing bars in reinforced concrete beans or joists
shal | be avoi ded when drilling holes for support anchors. Holes drilled
for support anchors, but not used, shall be filled. |In partitions of |ight
steel construction, sheet-nmetal screws may be used. Raceways shall not be
supported using wire or nylon ties. Raceways shall be independently
supported fromthe structure. Upper raceways shall not be used as a neans
of support for |ower raceways. Supporting neans shall not be shared
bet ween el ectrical raceways and nmechani cal piping or ducts. Conduits shal
be fastened to sheet-netal boxes and cabinets with two | ocknuts where
requi red by NFPA 70, where insulating bushings are used, and where bushi ngs
cannot be brought into firmcontact with the box; otherw se, a single
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| ocknut and bushi ng may be used.
3.2.1.4 Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural nenmbers, or intersections of vertical planes and ceilings.
Conduits shall be installed in accordance with NFPA 70 definitions.

3.2.1.5 Exposed Risers

Exposed risers in wire shafts of multistory buildings shall be supported by
U-cl anp hangers at each floor level, and at intervals not to exceed 10
feet.

3.2.1.6 Conmuni cati ons Raceways

Conmuni cati ons raceways indicated shall be installed in accordance with the
previous requirements for conduit and with the additional requirenent that
no |l ength of run shall exceed 50 feet for 3/4 inch sizes, and 100 feet for
1 inch or larger sizes, and shall not contain nmore than two 90-degree bends
or the equivalent. Additional pull or junction boxes shall be installed to
conply with these linmitations whether or not indicated. Inside radii of
bends in conduits of 1 inch size or larger shall not be less than ten times
the nom nal dianeter.

3.2.2 Cabl es and Conductors

Installation shall conformto the requirements of NFPA 70. Covered, bare
or insulated conductors of circuits rated over 600 volts shall not occupy
t he sane equi pnent wiring enclosure, cable, or raceway with conductors of
circuits rated 600 volts or |ess.

3.2.2.1 Si zi ng

Unl ess ot herwi se noted, all sizes are based on copper conductors and the

i nsul ation types indicated. Sizes shall be not |ess than indicated.
Branch-circuit conductors shall be not smaller than No. 12 AWG  Conductors
for branch circuits of 120 volts nore than 100 feet |ong and of 277 volts
nore than 230 feet long, frompanel to | oad center, shall be no smaller
than No. 10 AWG Cass 1 rempte control and signal circuit conductors
shall be not less than No. 14 AWG Cass 2 renmpote control and signa
circuit conductors shall be not less than No. 16 AWG C ass 3 | ow ener gy,
renote-control and signal circuits shall be not |ess than No. 22 AWG

3.2.2.2 Cabl e Systemns
Cabl e systems shall be installed where indicated.
3.2.2.3 Cabl e Splicing

Splices shall be nade in an accessible |location. Crinping tools and dies
shal | be approved by the connector nmanufacturer for use with the type of
connector and conduct or.

a. Copper Conductors, 600 Volt and Under: Splices in conductors No.
10 AWG and smal | er dianmeter shall be made with an insul ated,
pressure-type connector. Splices in conductors No. 8 AWG and
| arger dianeter shall be made with a sol derl ess connector and
insulated with tape or heat-shrink type insulating materia
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equi val ent to the conductor insulation
3.2.2.4 Conductor ldentification and Taggi ng

Power, control, and signal circuit conductor identification shall be

provi ded within each encl osure where a tap, splice, or termnation is nade.
Where several feeders pass through a comon pull box, the feeders shall be
tagged to indicate clearly the electrical characteristics, circuit nunber,
and panel designation. Phase conductors of |ow voltage power circuits
shall be identified by color coding. Phase identification by a particul ar
color shall be maintained continuously for the length of a circuit,

i ncl udi ng junctions.

a. Color coding shall be provided for service, feeder, branch, and
ground conductors. Color shall be green for grounding conductors
and white for neutrals; except where neutrals of nore than one
systemare installed in the sane raceway or box, other neutral
shall be white with colored (not green) stripe. The color coding
for 3-phase and singl e-phase | ow vol tage systens shall be as
fol | ows:

120/ 208-vol t, 3-phase: Black(A), red(B), and blue(Q
277/ 480-volt, 3-phase: Brown(A), orange(B), and yell ow(C).

b. Conductor phase and voltage identification shall be nade by
col or-coded insulation for all conductors smaller than No. 6 AWG
For conductors No. 6 AWG and larger, identification shall be made
by col or-coded insulation, or conductors with black insulation my
be furnished and identified by the use of half-Iapped bands of
colored electrical tape wapped around the insulation for a
m ni mum of 3 inches of |length near the end, or other nethod as
subm tted by the Contractor and approved by the Contracting
Oficer.

c. Control and signal circuit conductor identification shall be made
by col or-coded insul ated conductors, plastic-coated self-sticking
printed markers, permanently attached stanped nmetal foil nmarkers,
or equival ent neans as approved. Control circuit termnals of
equi prent shall be properly identified. Termnal and conduct or
identification shall match that shown on approved detail draw ngs.

Hand lettering or marking is not acceptable.

3.3 BOXES AND SUPPCRTS

Boxes shall be provided in the wiring or raceway systens where required by
NFPA 70 for pulling of wires, making connections, and nmounting of devices
or fixtures. Pull boxes shall be furnished with screwfastened covers.

I ndi cated el evati ons are approxi mate.

3.3.1 Box Applications

Each box shall have not |ess than the volunme required by NFPA 70 for numnber
of conductors enclosed in box. Boxes shall be listed for the intended use
when |l ocated in nornally wet |ocations. Boxes installed in wet |ocations
and boxes installed flush with the outside of exterior surfaces shall be
gasketed. Large size boxes shall be NEMA 3R or 4X as shown. Boxes shal

be sheet steel except that al um num boxes may be used with al um num conduit.
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3.

3.2 Brackets and Fasteners

Boxes and supports shall be fastened with bolts and netal expansion shields
on concrete, with toggle bolts on hollow nmasonry units, and w th machi ne
screw or wel ded studs on steel work. Threaded studs driven in by powder
charge and provided with | ockwashers and nuts, or nail-type nylon anchors
may be used in |ieu of expansion shields, or nmachine screws. Penetration
of nmore than 1-1/2 inches into reinforced-concrete beans or nore than 3/4
inch into reinforced-concrete joists shall avoid cutting any main
reinforcing steel. When metal box nmounting brackets are used, additiona
box support shall be provided on the side of the box opposite the brackets.

.3.3 Installation in Overhead Spaces

In open overhead spaces, cast-netal boxes threaded to raceways need not be
separately supported; cast-netal boxes having threadl ess connectors and
sheet netal boxes shall be supported directly fromthe building structure
or by bar hangers. Hangers shall not be fastened to or supported from
joist bridging. Where bar hangers are used, the bar shall be attached to
raceways on opposite sides of the box and the raceway shall be supported
with an approved type fastener not nore than 24 inches fromthe box.

.4 DEVI CE PLATES

One- pi ece type device plates shall be provided for all outlets and
fittings. Plates on unfinished walls and on fittings shall be of
zinc-coated sheet steel or cast-metal with rounded or bevel ed edges.
Screws shall be of metal with countersunk heads, in a color to match the
finish of the plate. Plates shall be installed with all four edges in
continuous contact with finished wall surfaces wi thout the use of mats or

simlar devices. Plaster fillings will not be permitted. Plates shall be
installed with an alignnent tolerance of 1/16 inch. The use of
sectional -type device plates will not be permitted. Plates installed in

wet | ocations shall be gasketed and provided with a hinged, gasketed cover,
unl ess ot herwi se specified.

.5 RECEPTACLES

.5.1 Dupl ex, 20-anpere, 125 volt

Si ngl e and dupl ex receptacles shall be rated 20 amperes, 125 volts,
two-pole, three-wire, grounding type with polarized parallel slots. Bodies
shal |l be of ivory and supported by nounting strap having plaster ears.
Contact arrangenent shall be such that contact is made on two sides of an
inserted bl ade. Receptacle shall be side- or back-wired with two screws
per termnal. The third grounding pole shall be connected to the netal
mounti ng yoke. Receptacles with ground fault circuit interrupters shal
have the current rating as indicated, and shall be UL Cass A type unless
ot herwi se shown. Gound fault circuit protection shall be provided as
requi red by NFPA 70.

.5.2 Weat her proof Applications

Weat her proof receptacles shall be suitable for the wet l[ocation and the
housi ngs shall be labeled to identify the allowabl e use. Receptacles shal
be marked in accordance with UL 514A for the type of use indicated; "Wt
Locati ons", "Wen Cover C osed". Assenblies shall be installed in
accordance with the manufacturer's recomrendati ons.
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3.5.2.1 Wet Locati ons

Receptacles in wet |ocations shall be installed in an assenbly rated for
such use whether the plug is inserted or withdrawn. In a duplex
installation, the receptacle cover shall be configured to shield the
connecti ons whet her one or both receptacles are in use.

3.6  WALL SW TCHES

Wal | switches shall be of the totally enclosed tunbler type. The wall
switch handl e and switch plate color shall be ivory. Wring terninals
shal |l be of the screw type or of the sol derless pressure type having

sui tabl e conductor-rel ease arrangenment. Not nore than one switch shall be
installed in a single-gang position. Switches shall be rated 20-anpere
120-volt for use on alternating current only. Pilot Iights indicated shal
consi st of yoke-rnounted candel abra-base sockets rated at 75 watts, 125
volts, and fitted with glass or plastic jewels. A clear 6-watt |anp shal
be furnished and installed in each pilot switch. Jewels for use with
switches controlling motors shall be green, and jewels for other purposes
shal |l be red

3.7 SERVI CE EQUI PMENT

Servi ce-di sconnecting neans shall be of the type indicated with an externa
handl e for manual operation. When service disconnecting neans is a part of
an assenbly, the assenbly shall be listed as suitable for service entrance
equi prent. Encl osures shall be sheet netal with hinged cover for surface
nmounti ng unl ess ot herw se i ndi cat ed.

3.8 PANEL BOARDS

Circuit breakers used as a motor di sconnecti ng neans shall be capabl e of
being | ocked in the open position. Door |ocks shall be keyed alike.

Nanepl ates shall be as approved. Directories shall be typed to indicate

| oads served by each circuit and nounted in a hol der behind a clear
protective covering. Busses shall be copper. Panel boards shall be circuit
breaker equi pped as indicated on the drawings. Circuit breakers shall be
rated at 14,000 A 1.C. for 480 volt panel boards and 10,000 A.l.C. for 208
volt panel boards unl ess indi cated otherw se.

3.9 FUSES

Equi pnrent provi ded under this contract shall be provided with a conplete
set of properly rated fuses when the equi pnent manufacturer utilize fuses
in the manufacture of the equipnent. Fuses shall have a voltage rating of
not |less than the phase-to-phase circuit voltage.

3.9.1 Cartridge Fuses; Current-Limting Type

Cartridge fuses, current-limting type, tinme delay, Cass RKL or RK5 shal
have tested interrupting capacity not |ess than 100, 000 anperes.

3.10 UNDERGROUND SERVI CE

Unl ess otherwi se indicated, interior conduit systens shall be stubbed out 5
feet beyond the building wall and 2 feet bel ow finished grade, for
interface with the exterior service |lateral conduits and exterior
communi cati ons conduits. Qutside conduit ends shall be bushed when used
for direct burial service |ateral conductors. Qutside conduit ends shall be
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capped or plugged until connected to exterior conduit systens. Underground
service lateral conductors will be extended to building service entrance
and ternminated in accordance with the requirements outlined under the
contract documents and NFPA 70. The underground conduits shall run m ni num
36" bel ow finished grade for power conduits and 24" for comunication and
control conduits.

3.11 MOTORS

Each notor shall conformto the hp and voltage ratings indicated, and shal
have a service factor and other characteristics that are essential to the
proper application and performance of the nmotors under conditions shown or
specified. Three-phase notors for use on 3-phase 208-volt systens shal
have a naneplate rating of 460 volts and for use on 3-phase 480-volt
systens shall have name plate rating of 208-volt. Unless otherw se
specified, all motors shall have open frames, and continuous-duty
classification based on a 40 degree C ambient tenperature reference.
Pol yphase notors shall be squirrel -cage type, having normal -starting-torque
and | owstarting-current characteristics, unless other characteristics are
specified in other sections of these specifications or shown on contract
drawi ngs. The Contractor shall be responsible for selecting the actua
hor sepower ratings and other notor requirenents necessary for the
applications indicated. Wen electrically driven equiprment furnished under
ot her sections of these specifications materially differs fromthe design
the Contractor shall make the necessary adjustnents to the wiring, conduit,
di sconnect switches, notor controllers, and branch-circuit protection to
accommodat e the equi pment actually installed at no additional cost to the
gover nment .

3.12 MOTOR CONTROL

Each notor or group of notors requiring a single control and not controlled
froma motor-control center shall be provided under other sections of these
specifications with a suitable controller and devices that will performthe
functions as specified for the respective motors. Each nmotor of 1/8 hp or

| arger shall be provided with thernal -overl oad protection. Pol yphase
notors shall have overload protection in each ungrounded conductor. The
over | oad- protection device shall be provided either integral with the notor
or controller, or shall be munted in a separate enclosure. Unless

ot herwi se specified, the protective device shall be of the nanually reset
type. Single or double pole tunbler swtches specifically designed for
alternating-current operation only may be used as manual controllers for

si ngl e-phase nmotors having a current rating not in excess of 80 percent of
the switch rating. Automatic control devices such as thernostats, float or
pressure switches may control the starting and stopping of motors directly,
provi ded the devices used are designed for that purpose and have an
adequat e horsepower rating. Wen the automatic-control device does not
have such a rating, a magnetic starter shall be used, with the
automatic-control device actuating the pilot-control circuit. Wen

conbi nati on nanual and automatic control is specified and the

aut omati c-control device operates the notor directly, a double-throw,
three-position tunbler or rotary switch shall be provided for the nanual
control; when the automatic-control device actuates the pilot contro
circuit of a magnetic starter, the latter shall be provided with a

t hree-position selector switch marked MANUAL- OFF- AUTOVATI C. Connections to
the selector or transfer switch shall be such that only the nornal
automatic regulatory control devices will be bypassed when the switch is in
t he Manual position; all safety control devices, such as |low or

hi gh- pressure cutouts, high-tenmperature cutouts, and notor-overl oad
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protective devices, shall be connected in the motor-control circuit in both
the Manual and the Autonmatic positions of the selector switch. Contro
circuit connections to any MANUAL- OFF- AUTOVATIC switch or to nore than one
automatic regul atory control device shall be made in accordance with wiring
di agram approved by the Contracting Oficer unless such diagramis included
on the drawings. Al controls shall be 120 volts or |ess unless otherw se

i ndi cat ed.

3.12.1 Mot or Control Centers

Control centers shall be indoor type and shall contain comnbination
starters, circuit breakers and other equiprment as indicated. Contro
centers shall be NEMA ICS 2, Cass One, Type 3R Each control center shal
be mounted on floor sills or mounting channels. Each circuit shall have a
suitable netal or laminated plastic nameplate with white cut letters.

Conbi nation starters shall be provided with circuit breakers. Motor
control centers shall be provided with a full-length ground bus bar

3.12.2 Cont act s

Unl ess ot herwi se indicated, contacts in mscellaneous control devices such
as float switches, pressure switches, and auxiliary relays shall have
current and voltage ratings in accordance with NEMA ICS 2 for rating

desi gnati on B300.

3.13 MOTOR- DI SCONNECT MEANS

Each notor shall be provided with a di sconnecti ng means when required by
NFPA 70 even though not indicated. For single-phase motors, a single or
doubl e pole toggle switch, rated only for alternating current, will be
acceptabl e for capacities | ess than 30 anperes, provided the anpere rating
of the switch is at |east 125 percent of the motor rating. Switches shal
di sconnect all ungrounded conductors.

3.14 TRANSFORMER | NSTALLATI ON

Thr ee- phase transfornmers shall be connected only in a delta-we
configuration as indicated. "T" connections may be used for transforners
rated at 15 kVA or below. Dry-type transforners shall be provided in a
weat her proof encl osure.

3.15 LI GHTI NG FI XTURES, LAMPS AND BALLASTS
3.15.1 Enmer gency Light Sets

Provi de self contained battery packs as indicated on the contract draw ngs.
Emergency |ight sets shall conformto UL 924 with the number of heads as

i ndi cated. Sets shall be permanently connected to the wiring system by

conductors installed in short |lengths of flexible conduit.

3.16 EQUI PMENT CONNECTI ONS

Wring not furnished and installed under other sections of the
specifications for the connection of electrical equipnent as indicated on
the drawi ngs shall be furnished and installed under this section of the
specifications. Connections shall conply with the applicable requirenents
of paragraph WRI NG METHODS. Flexible conduits 6 feet or less in length
shall be provided to all electrical equipment subject to periodic renoval,
vi bration, or nmovenent and for all motors. Al motors shall be provided
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wi th separate groundi ng conductors. Liquid-tight conduits shall be used in
danp or wet |ocations.

3.16.1 Mot ors and Motor Contro

Mot ors, notor controls, and notor control centers shall be installed in
accordance with NFPA 70, the manufacturer's recommendations, and as
indicated. Wring shall be extended to notors, motor controls, and notor
control centers and term nated as per the requirenents and recomendati ons
of the equi pnent nmanufact urer

3. 17 REPAI R OF EXI STI NG WORK

The work shall be carefully laid out in advance, and where cutting,
channel i ng, chasing, or drilling of floors, walls, partitions, ceiling, or
ot her surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shal |l be carefully done, and any danage to buil ding, piping, or equipnment
shal |l be repaired by skilled mechanics of the trades involved at no

addi tional cost to the Governnment.

3.18 FI ELD TESTI NG

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting Oficer 14 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

and equi pnent necessary to conduct field tests. The Contractor shal
performall tests and inspection recomrended by the manufacturer unless
specifically waived by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel involved, devices tested, serial nunber and name of test

equi pment, and test results. Al field test reports will be signed and
dated by the Contractor.

3.18.1 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,

protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pment which
are damaged due to inproper test procedures or handling.

3.18.2 Ground- Resi stance Tests

The resistance of each groundi ng el ectrode shall be measured using the

fall-of -potential method defined in IEEE Std 81. Soil resistivity in the
area of the grid shall be measured concurrently with the grid neasurenents.
Ground resi stance measurenents shall be made before the el ectrica

di stribution systemis energized and shall be nade in normally dry
conditions not less than 48 hours after the last rainfall. Resistance
neasur enents of separate groundi ng el ectrode systens shall be nade before
the systens are bonded toget her bel ow grade. The conbi ned resistance of
separate systens may be used to neet the required resistance, but the

speci fied nunber of electrodes nmust still be provided.

a. Single rod electrode - 25 ohms.
3.18.3 Ground-Gid Connection |Inspection

Al'l bel ow grade ground-grid connections will be visually inspected by the
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Contracting O ficer before backfilling. The Contractor shall notify the
Contracting O ficer 48 hours before the site is ready for inspection

3.18.4 Metal Encl osed Bus Duct Tests

a. Insulation Resistance phase-to-phase, all conbinations.
b. Insulation resistance phase-to-ground, each phase.
c. AC or DC high-potential test.
d. Phase rotation test.
3.18.5 Mot or Tests
a. Phase rotation test to ensure proper directions.
b. Operation and sequence of reduced voltage starters.
c. Hi gh potential test on each wi nding to ground.
d. Insulation resistance of each wi nding to ground.
e. Vibration test.

3.18.6 Dry-Type Transformer Tests

The following field tests shall be performed on all dry-type transforners.
a. Insulation resistance test phase-to-ground, each phase.
b. Turns ratio test.

3.18.7 Crcuit Breaker Tests
The following field tests shall be performed on circuit breakers.

3.18.7.1 Circuit Breakers, Ml ded Case

a. Insulation resistance test phase-to-phase, all conbinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Cosed breaker contact resistance test.
d. Manual operation of the breaker
3.18.8 Mot or Control Centers
a. Insulation resistance test phase-to-phase, all conbinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Mnual and electrical operational tests.

3.18.9 Protective Rel ays

Protective relays shall be visually and mechanically inspected, adjusted,

tested, and calibrated in accordance with the manufacturer's published
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instructions. These tests shall include pick-up, tinng, contact action
restraint, and other aspects necessary to insure proper calibration and
operation. Relay settings shall be inplenented in accordance with the
coordi nation study. Relay contacts shall be manually or electrically
operated to verify that the proper breakers and alarnms initiate. Relaying
current transfornmers shall be field tested in accordance with | EEE C57. 13.

3.19 OPERATI NG TESTS

After the installation is conmpleted, and at such time as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denobnstrated to operate in accordance
with the specified requirenents. An operating test report shall be
submtted in accordance with paragraph FI ELD TEST REPORTS.

3.20 FI ELD SERVI CE
3.20.1 Onsite Training

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Officer. The training period shall consi st
of a total of 8 hours of normal working time and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,
starting, stopping, servicing the equiprment, as well as all major el enents
of the operation and nmi ntenance nanuals. Additionally, the course

i nstructions shall denpnstrate all routine maintenance operations.

3.20.2 Installati on Engi neer
After delivery of the equi pment, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi pnent manufacturer to
supervise the installation of equipnent, assist in the perfornmance of the
onsite tests, oversee initial operations, and instruct personnel as to the
operational and mai ntenance features of the equi prment.

3.21  ACCEPTANCE
Fi nal acceptance of the facility will not be given until the Contractor has
successfully conmpleted all tests and after all defects in installation,
mat eri al or operation have been corrected.

-- End of Section --
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SECTI ON 16751

CLOSED ClI RCUI'T TELEVI SI ON SYSTEMS

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ELECTRONI C | NDUSTRI ES ALLI ANCE (El A)

ElIA 170 (1957) Electrical Performance Standards -
Monochr ome Tel evi sion Studio Facilities

El A ANSI/ EI A/ TI A-232-F (2002) Interface Between Data Term na
Equi prent and Data Circuit-Term nating
Equi prent Enpl oyi ng Serial Binary Data
I nt er change

El A ANSI/ El A-310-D (1992) Racks, Panels, and Associ ated
Equi pnent
El A ANSI/ El A- 375- A (1974) Direct View Monochrome C osed

Circuit Tel evision Mnitors 525/60
Interlaced 2:1

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C2 (2002) National Electrical Safety Code

| EEE Std 142 (199) Recommended Practice for G ounding
of Industrial and Conmercial Power Systemns
- Green Book

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMB)

NEMVA 250 (1997) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code
U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
47 CFR 15 Radi o Frequency Devi ces
1.2  SYSTEM DESCRI PTI ON
1.2.1 Cenera
The Contractor shall configure the system as descri bed and shown. Al

tel evisi on equi pmrent shall conformto EIA 170 specifications. The system
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shall include all connectors, adapters, and term nators necessary to

i nterconnect all equiprment. The Contractor shall also supply all cabling
necessary to interconnect the closed circuit television (CCTV) equi pnent
installed at renpte control/nonitoring stations.

1.2.2 Vi deo and Sync Signal Transm ssion Line Surge Protection

Al'l cable, except fiber optic cable, used for sync or video signa

transm ssion shall include protective devices to safeguard the CCTV

equi prent agai nst surges. The surge suppression device shall not attenuate
or reduce the video or sync signal under normal conditions. The surge
suppressi on devi ce shall be capabl e of dissipating not |ess than 1500 watts
for 1 mllisecond, and the response time fromzero volts to clanping shal
not be greater than 5 nanoseconds. Fuses shall not be used for surge
protection.

1.2.3 Vi deo and Control Signal Data Transni ssion Media

The Contractor shall provide a video and control signal transni ssion system
as specified in Sections 13801 and 16792.

1.2.4 Envi ronnent al Conditions

1.2.4.1 Fi el d Equi prent
The caneras and all other field equipnment shall be rated for continuous
operation under anbient environmental conditions of -20 degrees to 120
degrees F using auxiliary heating. Equipnent shall be rated for continuous
operation under the anbient environnmental tenmperature, humidity, w nd
| oadi ng, ice loading, and vibration conditions specified or encountered for
the installed | ocation

1.2.4.2 Control Equi prent
Renote control/nonitoring station equi pnent shall, unless designated
ot herwi se, be rated for continuous operation under anbient environnenta
conditions of 60 degrees F to 85 degrees F and a relative humdity of 20 to
80 percent.

1.2.5 El ectrical Requirenents
El ectrically powered IDS equi prent shall operate on 120 volt 60 Hz AC
sources as shown. Equi pnent shall be able to tolerate variations in the
vol tage source of plus or mnus 10 percent, and variations in the |ine
frequency of plus or mnus 2 percent with no degradation of perfornmance.

1.3 DELI VERY OF TECHNI CAL DATA AND COVPUTER SOFTWARE

1.3.1 Group | Techni cal Data Package

1.3.1.1 Syst em Dr awi ngs
The data package shall include the foll ow ng:

a. System bl ock diagram

b. CCTV control equiprment installation, interconnection with console
equi prent, bl ock diagrans and wiring di agrarmns.
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c. Canera wiring and installation draw ngs.
d. Pan/tilt/zoom (PTZ) mount wiring and installation draw ngs.

e. Interconnection with video signal transm ssion system bl ock
di agrams and wi ring di agrans.

f. Surge protection device installation
1.3.1.2 Manuf acturers' Data

The data package shall include manufacturers' data for all materials and
equi pnent .

1.3.1.3 System Descri pti on and Anal yses
The data package shall include conplete system descriptions, anal yses and
cal cul ations used in sizing the equi pment required by these specifications.
Descriptions and cal cul ations shall show how the equi pment will operate as
a systemto neet the performance of this specification. The data package
shal | include the foll ow ng:
a. Switcher size.
b. Canera call-up response tine.
c. Systemstart up and shutdown operations.
d. Switcher programm ng instructions.
e. Switcher operating and mai nt enance instructions.
f. Manuals for CCTV equiprent.
g. Data entry forms.
1.3.1.4 Sof t war e Dat a

The data package shall consist of descriptions of the operation and
capability of system and application software as specifi ed.

1.3.1.5 Overall System Reliability Cal cul ations
The data package shall include all nanufacturer's reliability data and
calcul ations required to show conpliance with the specified reliability.
The cal cul ati ons shall be based on all CCTV equi pment associated with one

canera circuit and the console CCTV equi pnent, excluding the data
transm ssion nmedia (DTM.

1.3.1.6 Certifications

Al'l specified manufacturer's certifications shall be included with the data
package.

1.3.2 Group Il Technical Data Package
The Contractor shall verify that site conditions are in agreenent with the

desi gn package. The Contractor shall subnmit a report to the CGovernnent
docunenting changes to the site, or conditions that affect performance of
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the systemto be installed. For those changes or conditions which affect
systeminstallation or performance, provide (with the report) specification
sheets, or witten functional requirenents to support the findings, and a
cost estimte to correct the deficiency. The Contractor shall not correct
any deficiency without witten permi ssion fromthe Government.

1.3.3 Group |V Techni cal Data Package

The Contractor shall prepare test procedures and reports for the
performance verification test and the endurance test. The Contractor shal
deliver the performance verification test and endurance test procedures to
the Governnent for approval. After receipt by the Contractor of witten
approval of the test procedures, the Contractor may schedule the tests.
The contractor shall provide a report detailing the results of the field
test and a video tape as specified in paragraph "Contractor's Field
Testing." The final performance verification and endurance test report
shal |l be delivered after conpletion of the tests.

1.3.3.1 Qperation and Mai ntenance Manual s

A draft copy of the operation and nmai ntenance manual s, as specified for the
Group V technical data package, shall be delivered to the Governnment prior
to beginning the performance verification test for use during site testing.

1.3.3.2 Graphi cs

VWere graphics are required and are to be delivered with the system the
Contractor shall create and install all graphics needed to nake the system
operational. G aphics shall have sufficient level of detail for the system
operator to assess the alarm The Contractor shall supply hard copy, color
exanpl es at |east 8 by 10 inches in size, of each type of graphic to be
used for the conpleted CCTV system |If the video switcher does not use a
nmoni tor for display of systeminformation, the Contractor shall provide
exanpl es of the video annotation used for camera identification. The
graphi cs exanpl es shall be delivered to the Governnment for review and
approval at |east 90 days prior to the Contractor's schedul ed need date.

1.3.4 Group V Techni cal Data Package

Fi nal copies of each of the manufacturer's comrercial manual s arranged as
speci fied bound in hardback, |oose-Ileaf binders, shall be delivered to the
Government within 30 days after conpleting the endurance test. The draft
copy used during site testing shall be updated prior to final delivery of
the manuals. Each manual's contents shall be identified on the cover. The
manual shall include nanes, addresses, and tel ephone nunbers of each
subcontractor installing equi pnent and systems, and nearest service
representatives for each item of equiprment for each system The nanual s
shal |l have a table of contents and tab sheets. Tab sheets shall be placed
at the beginning of each chapter or section and at the begi nning of each
appendi x. The final copies delivered after conpletion of the endurance
test shall include all nodifications made during installation, checkout,
and acceptance. The nunber of copies of each nanual to be delivered shal
be as specified on DD Form 1423.

1.3.4.1 Har dwar e Manua

a. System setup procedures.
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1

1

1

3.4.2 Qperator's Manua
a. Video swtcher.
b. Canmeras and video recording equi pment.
c. Use of the software.
3.4.3 Mai nt enance Manua
The mai ntenance manual shall descri be maintenance for all equi pnent

i ncludi ng inspection, periodic preventive maintenance, fault diagnosis, and
repair or replacenment of defective conponents.

.4 TRAI NI NG

4.1 Qperator's Training |

a. GCeneral CCTV hardware, installed systemarchitecture and
configuration.

b. Alarminterfaces.

c. Fault diagnostics and correction

.5 MAI NTENANCE AND SERVI CE

.5.1 Descri ption of Wbrk

The adjustnent and repair of the CCTV systemincludes all computer

equi prent, software updates, signal transm ssion equi pnent, and vi deo
equi pnment. Provide the manufacturer's required adjustnents and all other
wor k necessary.

.5.2 Per sonne

Servi ce personnel shall be qualified to acconplish all work pronptly and
satisfactorily. The Governnent shall be advised in witing of the nane of
t he desi gnated service representative, and of any changes in personnel

.5.3 Schedul e of Wrk

The Contractor shall performtwo inspections at 6-nmonth intervals or |ess.
This work shall be performed during regular working hours, Mnday through
Friday, excluding |egal holidays. These inspections shall include:
a. Visual checks and operational tests of the CPU, switcher
peri pheral equi pment, interface panels, recording devices,
noni tors, video equi pment el ectrical and nechanical controls, and
a check of the picture quality fromeach canera.
b. Run system software and correct all diagnosed probl emns.
c. Resolve any previous outstanding probl ens.
5.4 Ener gency Service
The Government will initiate service calls when the CCTV systemis not
functioning properly. (Qualified personnel shall be available to provide
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service to the conplete CCTV system The Governnent shall be furnished
with a tel ephone nunber where the service supervisor can be reached at al
times. Service personnel shall be at the site within 24 hours after
receiving a request for service. The CCTV systemshall be restored to
proper operating condition within 3 calendar days after receiving a request
for service.

1.5.5 Qperation

Per f ormance of schedul ed adjustnents and repair shall verify operation of
the CCTV system as denonstrated by the applicable portions of the
performance verification test.

1.5.6 Records and Logs

The Contractor shall keep records and | ogs of each task, and shall organize
cunul ative records for each nmajor conponent, and for the conplete system
chronol ogically. A continuous |og shall be maintained for all devices.

The I og shall contain calibration, repair, and programm ng data. Conplete
| ogs shall be kept and shall be available for inspection on site,
denonstrating that planned and systematic adjustnments and repairs have been
acconpl i shed for the CCTV system

1.5.7 Wor k Request s

The Contractor shall separately record each service call request, as
received. The formshall include the serial nunber identifying the
conponent involved, its location, date and time the call was received,
nature of trouble, nanes of the service personnel assigned to the task,

i nstructions describing what has to be done, the anmbunt and nature of the
materials to be used, the tine and date work started, and the tine and date
of conpletion. The Contractor shall deliver a record of the work perforned
within 5 days after work is conpl eted.

1.5.8 System Modi fications

The Contractor shall make any recomendati ons for system nodification in
witing to the Governnent. No system nodifications, including operating
parameters and control settings, shall be made without prior approval of
the Government. Any nodifications nade to the systenms shall be

i ncorporated into the operations and mai nt enance nanual s, and ot her
docunent ati on affected.

1.5.9 Sof t war e

The Contractor shall recomrend all software updates to the Governnent for
approval . Upon CGovernnent approval, updates shall be acconplished in a
tinmely manner, fully coordinated with the CCTV system operators, operation
in the systemverified, and shall be incorporated into the operations and
mai nt enance nmanual s, and software docunmentation. There shall be at |east
one schedul ed update near the end of the first year's warranty period, at
which tine the Contractor shall install and validate the |atest rel eased
versi on of the manufacturer's software.

PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT

Al'l system hardware and software components shall be produced by
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manuf acturers regularly engaged in the production of CCTV equipnent. Units
of the sane type of equipnent shall be products of a single manufacturer
Al material and equi prent shall be new and currently in production. Each
maj or conponent of equi prent shall have the manufacturer's name and
address, and the nodel and serial nunber in a conspicuous place. Equiprent
| ocated at the security center or a renmpte control/nmonitoring station shal
be rack nmounted as shown. Both Tel evision and Conputing devices shal

conply with 47 CFR 15, Subpart B

2.1.1 Fungus Tr eat nment

System conponents | ocated in fungus growh inductive environnents shall be
conpletely treated for fungus resistance. Treating materials containing a
nmercury bearing fungicide shall not be used. Treating materials shall not
increase the flammability of the conmponent or surface being treated.
Treating materials shall not cause skin irritation or other injury to
personnel handling it during fabrication, transportation, operation

mai nt enance, or during the use of the finished itens when used for the

pur pose i ntended.

2.1.2 Sol deri ng
Al'l soldering shall be done in accordance with standard industry practices.
2.2 ENCL OSURES
The Contractor shall provide metallic encl osures as needed for equi prent
not housed in racks or supplied with a housing. The enclosures shall be as
speci fied or shown.

2.2.1 Exposed-t o- \eat her

Encl osures to house equi prrent in an outdoor environment shall neet the
requi renents of NEMA 250 Type 4X

2.2.2 Cor r osi on- Resi st ant

Encl osures to house equiprment in a corrosive environnent shall neet the
requi renents of NEMA 250 Type 4X

2.3 TAMPER PROVI SI ONS
2.3.1 Condui t - Encl osure Connecti ons

Al'l conduit-encl osure connections shall be protected by tack wel ding or
brazing the conduit to the enclosure. Tack welding or brazing shall be
done in addition to standard conduit-encl osure connection methods as
descri bed in NFPA 70.

2.4 LOCKS AND KEY- LOCK OPERATED SW TCHES
2.4.1 Locks

Locks shall be provided on system encl osures for naintenance purposes shal
be UL listed, round-key type, with three dual, one rmushroom and three
plain pin tunblers or conventional key type |ock having a conbination of
five cylinder pin and five-point three position side bar. Keys shall be
stanped "U.S. GOVT. DO NOT DUP." The | ocks shall be so arranged that the
key can only be w thdrawn when in the | ocked position. Al naintenance
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| ocks shall be keyed alike and only two keys shall be furnished for all of
t hese | ocks.

2.4.2 Key- Lock- Operated Swit ches

Al'l key-lock-operated switches required to be installed on system
conponents shall be UL listed, with three dual, one mushroom and three
plain pin tunblers, or conventional key type |ock having a conbi nation of
five cylinder pin and five-point three position side bar. Keys shall be
stanped "U.S. GOVT. DO NOT DUP." Key-I|ock-operated switches shall be two
position, with the key renmovable in either position. Al key-Iock-operated
swi tches shall be keyed differently and only two keys shall be furnished
for each key-1|ock-operated-swtch.

2.5 SOLI D STATE CAMERAS
2.5.1 Hi gh Resol ution Col or Canera

Al'l electronic conponents and circuits shall be solid state.

Signal -to-noise ratio shall not be |less than 50 dB unwei ghted. The canera
shal | exhibit no geometric distortion. The |Iens mount shall be a G nount,
and the canmera shall have a back focus adjustment. The camera shal
operate from 14 to 131 degrees F without auxiliary heating or cooling, and
with no change in picture quality or resolution. The canmera shall operate
on 60 Hz AC power, and shall be capable of operating at a voltage of 24
Vol ts.

2.5.1.1 Solid State I mage Array

The canera shall have a solid state imaging array, and the picture produced
by the canmera shall be free of blenishes as defined by EIA 330. The canera
shal | provide not |ess than 460 |ines of horizontal resolution, and

resol ution shall not vary over the life of the canera. The imager shal
have at |east 768 horizontal x 494 vertical active picture el enents.

2.5.1.2 Sensitivity

Canera shall provide full video output with the infrared cut-off filter
installed, without canera automatic gain, and a scene reflectivity of 75
percent using an f/1.2 lens given a camera faceplate illum nation at 3200K
of 0.2 footcandle m nimum

2.5.1.3 Canera Synchroni zation

The canera shall have an input for external sync, and shall automatically
switch over to internal sync if external sync is not present. The canera
shal |l al so have the capability of synchronization by line-locking to the AC
power |ine frequency at the zero crossing point, and shall provide not |ess
than plus or mnus 90 degrees of vertical phase adjustnent.

2.5.1.4 Connectors

Caneras with | enses having auto iris, manual iris, or zoom and focus
functions shall be supplied with connectors and wiring as needed to operate
the I ens functions. Video signal output connector shall be a BNC. Caneras
with integral fiber optic video transnitters shall have straight-tip bayonet
type fiber optic video output connectors. A connector shall be

provi ded for external sync input.
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2.5.1.5 Automatic Circuits

The canera shall have circuitry for through the Iens (TTL) white bal ancing,
fixed white bal ancing, and automatic gain control

2.5.2 Done Caner as
2.5.2.1 Exterior Dome Canera System

An exterior dome canera system shall be provided with integral canera
installed and integrated into the done housing. The canera shall have a

m ni mum hori zontal resolution of 425 lines (color). The dome housi ng shal
be nonminally 6 inches and shall be furnished in a NEMA 4X, pole mount. The
housi ng shall be constructed to be dust and water tight, and fully
operational in 100 percent condensing humi dity. The housing shall be

equi pped wi th suppl enentary canera nounting bl ocks or supports as needed to
position the specified camera and lens to maintain the proper optica
centerline. Al electrical and signal connections required for operation
of the canera and | ens shall be supplied. The housing shall protect the
internal drives, positioners, and canera fromthe environnent encountered
for canera operation. The | ower dome shall be tinted acrylic and shall have
a light attenuation factor of not nmore that 1 f-stop. An integral heater
sized to maintain the | ower done above the dew point, shall be part of the
canera system The housing shall be equipped with integral pan/tilt/zoom
conplete with wiring, wiring harnesses, connectors, receiver/driver,
pan/tilt/zoomcontrol system pre-position cards, or any other hardware and
equi prent as needed to provide a fully functional pan/tilt/zoomdone. The
pan/tilt/zoom shall have heavy duty bearings and hardened steel gears. The
pan/tilt/zoom shall be permanently lubricated. The notors shall be
thermal |y or inpedance protected agai nst overl oad damage. Pan novenent
shal |l be 360 degrees and tilt noverment shall not be |less than plus and

m nus 90 degrees. Pan speed shall not be | ess than 20 degrees per second,
and tilt speed shall not be Iess than 10 degrees per second. There shal

not be |less than 99 preset positions, with positioning speeds of at |east
360 degrees per second in the automatic nmode, and not |ess than 120 degrees
pre second in the nanual positioning node, with a positioning accuracy of
plus or mnus 1/2 degree. Each set of preset position data shall include
auto focus, auto iris, pan, tilt, and zoom functions. The system shall be
able to automatically scan between any two el ectronically-set lints, and
shall be able to operate in the "tour"” node covering up to all presets in a
user defined sequence. The donme system shall withstand tenperature ranges
frommnus 20 to 122 degrees F over a humdity range of 0 to 90 percent,
non- condensi ng.

2.6 CAMERA LENSES

Canera | enses shall be all glass with coated optics. The |Iens nmount shal
be a C or CS nount, conpatible with the cameras selected. The |ens shal
be supplied with the canera, and shall have a maxi nrum f-stop opening of
f/1.2 or the maxi num available for the focal |ength specified. The lens
shal | be equi pped with an auto-iris mechani smunless otherw se specified.
Lenses having auto iris, manual iris, or zoom and focus functions shall be
supplied with connectors, wiring, receiver/drivers, and controls as needed
to operate the lens functions. Lenses shall have sufficient circle of
illumnation to cover the image sensor evenly. Lenses shall not be used on
a canera with an image format |arger than the lens is designed to cover.
Lens focal |engths shall be as shown or specified in the manufacturer's

| ens sel ection tables.
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2.

2.

7 VI DEO MONI TOR
7.1 Col or Video Mbnitor

Al'l electronic components and circuits shall be solid state except for the
picture tube. The nonitor shall have a stabilized high voltage power
supply, and regul ated | ow vol tage power supplies. The nmonitor shall have
automatic frequency control (AFC) and horizontal resolution not |ess than
280 lines at the center of the picture tube. The video input shall allow
swi tchabl e | oop-through or 75 ohmterm nation. The nmonitor shall have
circuitry for automati c degaussing. The nmonitor shall operate on 60 Hz AC
power, and shall be capable of operating at a voltage of 120 Volts.

.7.2 Pi cture Tube

The nonitor shall have a 13 inch picture tube neasured diagonally.

. 7.3 Configuration

The nonitor shall be configured in a cabinet or nount. Mnitors shall not
interfere with each other when rack nounted or operated next to each other
as described in ElI A ANSI/El A-375- A

.7.4 Controls

Front panel controls shall be provided for power on/off, horizontal hold,
vertical hold, contrast, and brightness. The nonitor shall have swi tchable
DC restoration.

.7.5 Connectors for Video Mnitor

Vi deo signal input and output shall be by BNC connectors.

. 8 VI DEO SW TCHER

The switcher shall conformto EIA 170 specifications, and shall be a
vertical interval switcher. Electronic conponents, subassenblies, and
circuits of the switcher shall be solid state. The sw tcher shall be

nm croprocessor based and software programmble. The switcher shall be a
nmodul ar systemthat shall allow for expansion or nodification of inputs,
outputs, alarminterfaces, and secondary control stations by addition of

t he appropriate nmodul es. Switcher conponents shall operate on 120 volts 60
Hz AC power. The video switcher central processing unit (CPU) shall have
the capability of accepting time froma naster clock supplied in ASCI

format through an EI A ANSI/EI A/ TI A-232-F input. Al components, nodul es,
cabl es, power supplies, software, and other itenms needed for a conplete and
operabl e CCTV switching systemshall be provided. Sw tcher equi prent shal
be rack mounted unless otherw se specified. Rack nmount hardware shall be
supplied to mount the switcher conponents in a standard 19 inch rack as
described in EI A ANSI/EI A-310- D

.8.1 Swi t cher Mbdul ar Expansi on

The switcher shall be expandable in mninmumincrenents as specified bel ow

.8.1.1 | nput Modul e

Har dwar e expansi on nodul es shall be provided to expand the switcher matrix
configuration in increnents of at |east 8 camera inputs.
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2.8.1.2 Qut put Modul e

Har dwar e expansi on nodul es shall be provided to expand the switcher matrix
configuration in increnents of at |east 4 video outputs.

2.8.2 Control Keyboards

Control and programm ng keyboards shall be supplied for the video switcher
at the security center, and control keyboards shall be supplied for any
control/monitoring stations as shown. The control keyboard shall provide
the interface between the operator and the CCTV system and shall relay
conmands fromthe operator to the switcher CPU.  The keyboard shall provide
control of the video switcher functions needed for operation and
programm ng of the video switcher. Controls shall include, but not be
l[imted to: programmng the switcher, switcher control, |lens function
control, pan/tilt/zoom (PTZ) control, control of environnmental housing
accessories, and annotation programmng. |f the switcher CPU requires an
addi ti onal text keyboard for system nanagenent functions, the keyboard
shal | be supplied as part of the video switcher

2.8.3 Accessory Control Equi prent

The video switcher shall be equi pped with signal distribution units,
preposition cards, expansion units, cables, software or any other equi pment
needed to ensure that the CCTV systemis conplete and fully operational

2.8.4 Connectors for Video Switcher
Vi deo signal input and output shall be by BNC connectors.
2.8.5 Vi deo Annot ati on

Vi deo annot ation equi pnent shall be provided for the video switcher. The
annot ati on shall be al phanurmeric and programmabl e for each video source.
Annotation to be generated shall include, but not be linted to: individua
vi deo source identification nunber, tinme (hour, mnute, second) in a 24
hour format, date (nonth, day, year), and a unique, user-defined title with
at least 8 characters. The annotation shall be inserted onto the source
vi deo so that both shall appear on a nonitor or recording. The |lines of
annot ati on shall be novable for horizontal and vertical placement on the
video picture. The annotation shall be automatically adjusted for date.
Programmed annotation information shall be retained in nenory for at |east
4 hours in the event of power | oss.

2.9 VI DEO CASSETTE RECORDER ( VCR)

VCR shall conformto EIA 170 standards. The VCR shall be specifically
designed as a tinme |apse recorder for use in security systens. The VCR
shal | operate on 120 volts 60 Hz AC power. Resolution of the VCR in norma
pl ay node shall not be | ess than 350 horizontal |ines in nonochrone, 300
hori zontal lines in color. Signal-to-noise ratio shall not be | ess than 40
dB. The VCR shall have a condensation or dew circuit. The VCR shall have
a built-in time and date generator that can be turned on or off, and shal

i npose the tine and date on the video during recording. A 24 hour battery
back-up shall be provided to protect tine/date and progranmed infornmation.
The VCR shall have an audi ble warning alarmthat shall annunciate the end
of tape, excessive condensation, tape transport malfunction, or tape jam
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2.

9.1 Tape and Tape Transport

The video tape used in the recorder shall be contained in a cassette
mechani sm and shall not require the operator to thread the tape through
the tape transport nechanism The tape shall [oad through the front of the
recorder.

.9.2 Recordi ng and Pl ayback

The VCR shall be capable of recording for 168 hours or nmore on a single
cassette tape with at |east 6 user selectable time-lapse record speeds.

The VCR shall have a contact closure alarm signal input which shal
automatically switch the recorder into standard play, record node when an
alarmis initiated. The recorder shall reach stabilized record speed in 1
second or less. The VCR shall put a cue mark on the tape at the begi nning
of an alarm event recording. The alarmevent record time shall be

sel ectable for up to 3 minutes of automatic recording as a nminimm A
record-1ock feature shall be provided which shall protect the VCR agai nst
tanpering with the tape transport controls and power control once recording
has started. Playback functions shall include: alarmsearch, fast forward
search, fast rew nd search, rew nd/fast forward, play, slow notion or step
field/ frame, and pause/still.

.9.3 Connectors for VCR

Vi deo signal input and output shall be by BNC connectors. The recorder
shal | provide connectors for alarmtrigger signal input and output.

.10 CCTV CAMERA POLES

.10.1 Pan/ Tilt Mounting Pole

The pan/tilt mounting pole shall be a straight alum numpole. The pole
shall be 20 feet high and shall have a nmounting plate at the top for the
pan/tilt. The pole and mounting plate shall have a corrosion-resistant
finish. The mounting plate shall have a bolt hole pattern to match the
base of the pan/tilt to be nounted on the pole. Under maxi mum | oadi ng, the
total pole deflection shall not exceed 0.1 of one degree. A cable conduit
shal |l be provided fromthe base of the pole to the nounting plate of the
pan/tilt. The conduit shall be sized to accommpdate all wiring needed for
the canera and pan/tilt.

.11 ACCESSORI ES

Standard 19 inch el ectronic rack cabinets conform ng to EIA ANSI/El A-310-D
shal | be provided for the CCTV system

.12 W RE AND CABLE

The Contractor shall provide all wire and cable not indicated as Governnent
Furni shed Equi pnent. Al wire and cabl e components shall be able to

wi t hstand the environnent the wire or cable is installed in for a ninimm
of 20 years.

.12.1 CCTV Equi pment Video Signal Wring

The coaxi al cable shall have a characteristic inmpedance of 75 ohns plus or
m nus 3 ohns. RG 59/U coaxial signal cable shall have shiel ding which
provides a m ni num of 95 percent coverage, a solid copper center conductor
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of not less than 23 AWG pol yethyl ene insulation, and a bl ack

non- cont am nati ng pol yvinylchloride (PVC) jacket. RG 6/U coaxial cable
shal I have shiel ding which provides a mninum of 95 percent coverage, with
center conductor of 18 AWG or | arger polyethylene insulation, and a bl ack
non- cont am nati ng pol yvi nyl chl ori de (PVC) jacket.

2.12.2 Low Vol tage Control Wring

Twi sted pair |low voltage control wiring to be used above ground or as
direct burial cable shall be provided. Plenumor riser cables shall be
| EEE C2 CL2P certified.

2.12.3 Digital Data Interconnection Wring

I nterconnecting cables carrying digital data between equi pnent |ocated at
the main control roomshall be not |ess than 20 AWG and shall be stranded
copper wire for each conductor. The cable or each individual conductor
within the cable shall have a shield that provides 100 percent coverage.
Cables with a single overall shield shall have a tinned copper shield drain
wire. Plenumor riser cables shall be |EEE C2 CL2P certified

2.13 PREDEL| VERY TESTI NG
2.13.1 Cener a

The Contractor shall assenble the test CCTV system as specified, and
performtests to denonstrate that the perfornmance of the system conplies
with the contract requirements in accordance with the approved predelivery
test procedures. The tests shall take place during regular daytime working
hours on weekdays. Mddel nunbers of equi pment tested shall be identical to
those to be delivered to the site. Oiginal copies of all data produced
during predelivery testing, including results of each test procedure, shal
be delivered to the Governnent at the conclusion of predelivery testing
prior to Governnent approval of the test. The test report shall be
arranged so that all commands, stimuli, and responses are correlated to
allow |l ogical interpretation.

2.13.2 Test Setup

The Contractor shall provide the equi pnent needed for the test setup and
shall configure it to provide alarm actuated camera call-up and al arm
recording as required to enulate the installed system The test setup
shal |l consist of at |least 1 conplete canera circuits. The alarmsigna
input to the CCTV test setup shall be by the same nmethod that is used in
the installed system The video switcher shall be capable of sw tching any
canera to any nonitor and any conbi nation of cameras to any conbination of
nmonitors. The m nimumtest setup shall include:

a. One video caneras and | enses, including done caneras if required
for the installed system

b. Two video nmonitors.
c. Video recorder if it is required for the installed system

d. Video switcher including video i nput nodul es, video out put
nodul es, and control and applications software.

e. Pan/tilt mount and pan/tilt controller if the installed system
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i ncl udes caneras on pan/tilt nounts.

f. Any ancillary equi pment associated with a canera circuit such as
vi deo | oss/presence detectors, term nators, ground | oop
correctors, surge protectors or other in-line video devices.

g. Cabling for all conponents.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

The Contractor shall install all system conmponents including Gover nment
furni shed equi pment, and appurtenances in accordance with the

manuf acturer's instructions, |EEE C2 and as shown, and shall furnish al
necessary connectors, term nators, interconnections, services, and
adjustments required for a conplete and operable system Raceways shall be
furnished and installed as specified in Section 16415 ELECTRI CAL WORK

I NTERIOR. DTM shall not be pulled into conduits or placed in raceways,
conpartnents, outlet boxes, junction boxes, or sinmlar fittings with other
building wiring. All other electrical work shall be as specified in the
above section including grounding to preclude ground | oops, noise, and
surges from adversely affecting system operation.

1.1 Current Site Conditions

The Contractor shall visit the site and verify that site conditions are in
agreement with the design package. The Contractor shall report all changes
to the site or conditions that will affect performance of the systemto the
Government in a report. The Contractor shall not take any corrective
action without witten permnission fromthe Governnent.

1.2 Encl osure Penetrati ons

Al'l encl osure penetrations shall be fromthe bottom unless the system
design requires penetrations fromother directions. Penetrations of
interior enclosures involving transitions of conduit frominterior to
exterior, and all penetrations on exterior enclosures shall be sealed with
rubber silicone sealant to preclude the entry of water. The conduit riser
shall ternminate in a hot-di pped gal vani zed netal cable terminator. The
term nator shall be filled with an approved seal ant as reconmended by the
cabl e manufacturer, and in such a manner that the cable is not damaged.

. 1.3 Col d Gal vani zi ng

Al field welds and brazing on factory gal vani zed boxes, encl osures, and
conduits shall be coated with a cold gal vani zed pai nt containing at |east
95 percent zinc by weight.

.1.4 I nterconnection of Consol e Video Equi prent

The Contractor shall connect signal paths between video equi pnent with

RG 6/ U coaxi al cable. Cables shall be as short as practicable for each
signal path w thout causing strain at the connectors. Rack nounted

equi pnment on slide mounts shall have cables of sufficient length to allow
full extension of the slide rails fromthe rack
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3.

1.5 Caner as

The Contractor shall install the caneras with the proper focal length |ens
as indicated for each zone; connect power and signal lines to the camera;
set caneras with fixed iris lenses to the proper f-stop to give full video
level ; aimcanera to give field of view as needed to cover the al arm zone;
aimfixed nmount canmeras installed outdoors facing the rising or setting sun
sufficiently bel ow the horizon to preclude the canera | ooking directly at
the sun; focus the lens to give a sharp picture over the entire field of

vi ew; and synchroni ze all cameras so the picture does not roll on the
noni t or when caneras are sel ected. Donme caneras shall have all preset

posi tions defined and install ed.

.1.6 Moni tors

The Contractor shall install the monitors as shown and specified; connect
all signal inputs and outputs as shown and specified; term nate video input
signals as required; and connect the nonitor to AC power.

1.7 Swi t cher

The Contractor shall install the switcher as shown and according to

manuf acturer's instructions; connect all subassenblies as specified by the
manuf acturer and as shown; connect video signal inputs and outputs as shown
and specified; term nate video inputs as required; connect alarm signa

i nputs and out puts as shown and specified; connect control signal inputs
and outputs for ancillary equi pment or secondary control/monitoring sites
as specified by the manufacturer and as shown; connect the sw tcher CPU and
swi tcher subassenblies to AC power; load all software as specified and
required for an operational CCTV systemconfigured for the site

requi renents, including data bases, operational paraneters, and system
conmand, and application prograns; provide the original and 2 backup copies
for all accepted software upon successful conpletion of the endurance test;
and programthe video annotation for each camera.

.1.8 Vi deo Recordi ng Equi pnent

The Contractor shall install the video recording equi pment as shown and as
speci fied by the manufacturer; connect video signal inputs and outputs as
shown and specified; connect alarmsignal inputs and outputs as shown and
speci fied; and connect video recording equi pment to AC power.

.1.9 Canera Housi ngs, Munts, and Pol es

The Contractor shall install the canera housings and nounts as specified by
t he manufacturer and as shown, provide mounting hardware sized
appropriately to secure each canera, housing and nount w th maxi mum w nd
and ice | oading encountered at the site; provide a foundation for each
canera pol e as specified and shown; provide a ground rod for each canera
pol e and connect the canera pole to the ground rod as specified in Section
16050; provide electrical and signal transm ssion cabling to the nount

| ocation as specified in Section 16050; connect signal |ines and AC power
to nmount interfaces; and connect pole wiring harness to canera.

.2 SYSTEM STARTUP

The Contractor shall not apply power to the CCTV systemuntil the follow ng
items have been conpl et ed:
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3.

a. CCTV system equi pnent itens and DTM have been set up in accordance
wi th manufacturer's instructions.

b. A visual inspection of the CCTV system has been conducted to
ensure that defective equiprment items have not been installed and
that there are no | oose connections.

c. Systemwi ring has been tested and verified as correctly connected
as indicat ed.

d. Al system grounding and transient protection systens have been
verified as properly installed and connected as indicated.

e. Power supplies to be connected to the CCTV system have been
verified as the correct voltage, phasing, and frequency as
i ndi cat ed.

f. Satisfaction of the above requirenents shall not relieve the
Contractor of responsibility for incorrect installation, defective
equi pnment itens, or collateral danage as a result of Contractor
wor k/ equi prrent .

3 SUPPLEMENTAL CONTRACTOR QUALI TY CONTRCL

The foll owi ng requirements suppl ement the contractor quality contro

requi renents specified el sewhere in the contract. The contractor shal
provi de the services of technical representatives who are thoroughly
famliar with all conmponents and installation procedures of the installed
I DS; and are approved by the Contracting Officer. These representatives
will be present on the job site during the preparatory and initial phases
of quality control to provide technical assistance. These representatives
shal |l al so be available on an as needed basis to provide assistance with
foll owup phases of quality control. These technical representatives shal
participate in the testing and validation of the system and shall provide
certification that their respective systemportions nmeet its contractua
requirenents.

.4 SI TE TESTI NG

4.1 Contractor's Field Testing

The Contractor shall calibrate and test all equipnent, verify DIM
operation, place the integrated systemin service, and test the integrated
system Ground rods installed by the Contractor shall be tested as
specified in |EEE Std 142. The Contractor shall deliver a report
describing results of functional tests, diagnostics, and calibrations
including witten certification to the Government that the installed

conpl ete system has been calibrated, tested, and is ready to begin
performance verification testing. The report shall also include a copy of
t he approved perfornmance verification test procedure. In addition, the
Contractor shall nake a master video tape recordi ng show ng typical day and
ni ght views of each camera in the system and shall deliver the tape with
the report. Note any objects in the field of view that might produce

hi ghli ghts that could cause camera blinding. Note any objects in the field
of view or anomalies in the terrain which nmay cause blind spots. Note if a
canera cannot be ainmed to cover the zone and exclude the rising or setting
sun fromthe picture. Note night assessnent capabilities and whet her
lights or vehicle headlights cause bl oonming or picture degradation. |f any
of the above conditions or other conditions exist that cause picture
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degradation or interfere with the camera field of view, the Contractor

shall informthe Contracting Officer. The tape shall be recorded using the
vi deo recorder installed as part of the CCTV system |If a recorder is not
part of the CCTV system the Contractor shall provide the tape in Video
Hone System (VHS) format. The Contractor shall provide the Government with
the original tape as part of the docunentation of the system and shal

submit a letter certifying that the CCTV systemis ready for performance
verification testing. The field testing shall as a m ni mumi ncl ude:

a. Verification that the video transm ssion system and any signal or
control cabling have been installed, tested, and approved as
speci fi ed.

b. When the systemincludes renpte control/nonitoring stations or
renote switch panels, verification that the renpte devices are
functional, conmunicate with the main control, and perform al
functions as specified.

c. Verification that the switcher is fully functional and that the
swi tcher software has been programred as needed for the site
configurati on.

d. Verification that switcher software is functioning correctly. Al
sof tware functions shall be exercised.

e. Operation of all electrical and nmechani cal swi tcher controls and
verification that the control performs the designed function

f. Verification that all video sources and video outputs provide a
full bandwi dth signal that conplies with EIA 170 at all video
i nputs.

g. Verification that all video signals are term nated properly.

h. Verification that all caneras are ainmed and focused properly. The
Contractor shall conduct a wal k test of the area covered by each
canera to verify the field of view

i. Verification that cameras facing the direction of rising or
setting sun are aimed sufficiently bel ow the horizon so that the
canera does not view the sun directly.

j. If vehicles are used in proximty of the assessment areas,
verification of night assessment capabilities and determ nation if
headl i ght s cause bl ooni ng or picture degradation.

k. Verification that all caneras are synchronized and that the
pi cture does not roll when cameras are sw tched.

When pan/tilt mounts are used in the system verification that the
l[imt stops have been set correctly. Verification of all controls
for pan/tilt/zoom mechani sms are operative and that the controls
performthe desired function. |If preposition controls are used,
verification that all hone positions have been set correctly, and
have been tested for auto hone function and correct hone position

m  \When dome canmera nounts are used in the system verify that al

preset positions are correct and that the done al so operates
correctly in a manual control node.
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The Contractor shall deliver a report describing results of functiona

tests, diagnostics, and calibrations including witten certification to the
Government that the installed conplete system has been calibrated, tested,
and is ready to begin performance verification testing. The report shal

al so include a copy of the approved performance verification test procedure.

3.4.2 Per f ormance Verification Test

The Contractor shall denmpnstrate that the conpleted CCTV system conplies
with the contract requirements. Using approved test procedures, al

physi cal and functional requirenents of the project shall be denonstrated
and shown. The performance verification test, as specified, shall not be
started until receipt by the Contractor of witten permi ssion fromthe
CGovernment, based on the Contractor's witten report. This shall include
certification of successful conpletion of Contractor Field Testing as
specified in paragraph "Contractor's Field Testing," and upon successfu
conpletion of training as specified. The Governnent may terminate testing
at any tinme when the systemfails to performas specified. Upon

term nation of testing by the Governnent or by the Contractor, the
Contractor shall comence an assessment period as described for Endurance
Testing Phase Il. Upon successful conpletion of the performance
verification test, the Contractor shall deliver test reports and ot her
docunentation as specified to the Governnent prior to comrencing the
endur ance test.

-- End of Section --
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SECTI ON 16768
FI BER OPTI C DATA TRANSM SSI ON SYSTEM
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the

basi ¢ designation only.

El A

El A

El A

El A

El A

El A

El A

El A

El A

El A

El A

El A

El A

ELECTRONI C | NDUSTRI ES ALLI ANCE (El A)

170

ANSI / EI A/ TI A- 232-F

ANSI / TI A/ El A- 455- 13A

ANSI / EI A/ TI A- 455-25C

ANSI / EI A/ TI A- 455- 30B

ANSI / TI A/ El A- 455- 41A

ANSI / EI A/ TI A- 455- 46A

ANSI / EI A/ TI A- 455-47B

ANSI / EI A/ TI A- 455- 58B

ANSI / EI A/ TI A- 455- 59A

ANSI / EI A/ TI A- 455- 61A

ANSI / El A- 455- 81A-91

ANSI / EI A/ TI A- 455- 82B

(1957) Electrical

Per f ormance St andards -

Monochrome Tel evision Studio Facilities

(2002)

I nterface Between Data Term nal

Equi prent and Data Circuit-Term nating

Equi prent Enpl oyi ng Seri al
I nt er change

(2002) FOTP-13 Visual and Mechani cal

I nspection of Fiber Optic Conponents,

Devi ces, and Assenbli es

Bi nary Data

(2002) FOTP-25 Inpact Testing of Optical

Fi ber Cabl es

(1991) FOTP-30 Frequency Dormai n
Measur enent of Miltinode Opti cal
I nformati on Transmi ssion Capacity

(2001) FOTP-41 Conpressive Loading
Resi stance of Fiber Optic Cables

(1990) FOTP-46 Spectral Attenuation
Measur enent for Long-Length,

Optical Fibers

(1992) FOTP-47 CQut put
Pattern Measurenent

Far
(2001) FOTP-58 Core Di aneter
of Graded-1ndex Optical Fibers

(2000) FOTP-59 Measurenent of Fiber
Def ects Using an OTDR

Fi ber

Gr aded- | ndex

Fi el d Radi ati on

Measur ement

Poi nt

(2000) FOTP-61 Measurenent of Fiber or

Cabl e Attenuation Using an OTDR

(1992) FOTP-81 Compound Flow (Drip) Test
for Filled Fiber Optic Cable

(1992) FOTP-82 Fluid Penetration Test for
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Fl ui d- Bl ocked Fi ber Optic Cable
El A- 455- 88 (2001) FOTP-88 Fiber Optic Cable Bend Test

El A ANSI / El A- 455-91 (1986; R 1996) FOTP-91 Fi ber Optic Cable
Twi st - Bend Test

El A TI A/ El A- 455- 104A (2000) FOTP-104 Fiber Optic Cable Cyclic
Fl exi ng Test

El A ANSI/ El A- 455-171 (1987) FOTP-171 Attenuation by
Substitution Measurement - for
Short-Length Milti node Graded-Index and
Si ngl e- Mode Optical Fiber Cable Assenblies

El A ANSI/ Tl A/ EI A- 455-177A (1992) FOTP-177 Nunerical Aperture
Measur ement of G aded-1ndex Optical Fibers

El A ANSI/ Tl A/ El A-485- A (1998) Electrical Characteristics of
Generators and Receivers for Use in
Bal anced Digital Miltipoint Systemns
El A ANSI/ TI A/ El A- 606A (2002) Administration Standard for the
Tel econmuni cations | nfrastructure of
Conmer ci al Bui | di ngs
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991) Recomrended Practice for Surge
Vol tages in Low Voltage AC Power Circuits

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 (1997) Encl osures for Electrical Equiprent
(1000 volts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (2002) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)
UL 910 (1998) Test for Flane-Propagation and
Snoke-Density Values for Electrical and
Opti cal - Fi ber Cables Used in Spaces
Transporting Environmental Air
UL 1666 (2000) Test for Flane Propagation Hei ght
of Electrical and Optical - Fi ber Cables
Installed Vertically in Shafts
U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

47 CFR 15 Radi o Frequency Devi ces
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1

2 SYSTEM DESCRI PTI ON
2.1 Cener a

A fiber optics (FO data transm ssion system (DTS) shall be provided. The
data transm ssion system shall consist of fiber optic transm ssion nedia,
transmtter and receiver nodul es, FO nodens, transceiver nodul es,

repeaters, power line surge protection and term nal devices (such as
connectors, patch panels and breakout boxes). The data transm ssion system
shal | interconnect system components as shown. Conputing devices, as
defined in 47 CFR 15, shall be certified to conply with the requirenents
for Class B conputing devices and | abeled as set forth in 47 CFR 15.

. 2.2 Envi ronnent al Requi renents

Equi prent and cable to be utilized indoors shall be rated for continuous
operation under anbient environmental conditions of 35 to 120 degrees F dry
bul b and 10 to 95 percent relative hum dity, noncondensing. Equi prment

shal |l be rated for continuous operation under the anbi ent environnenta
tenperature, pressure, humdity, and vibration conditions specified or
normal |y encountered for the installed |ocation. Fiber optic cable for

out door installation shall be rated for mnus 20 to plus 120 degrees F

. 2.3 El ectrical Requirenents

The equi pnent shall operate froma voltage source as shown, plus or mnus
10 percent, and 60 Hz, plus or mnus 2 percent.

.2.4 I nput Line Surge Protection

I nputs and outputs shall be protected agai nst surges induced on wring
including wiring installed outdoors. Conmunications equi pment shall be
prot ected agai nst surges induced on any conmuni cations circuit. Cables and
conductors (except fiber optics which serve as conmunications circuits from
consoles to field equi prent) and between field equi pment, shall have surge
protection circuits installed at each end. Protection shall be furnished
at equi pnent, and additional triple electrode gas surge protectors rated
for the application on each wire line circuit shall be installed within 3
feet of the building cable entrance. Fuses shall not be used for surge
protection. The inputs and outputs shall be tested in both normal node and
conmon node using the follow ng two wavef or ms:

a. A 10 mcrosecond rise tine by 1000 m crosecond pul se w dth
waveformwith a peak voltage of 1500 volts and a peak current of
60 anperes.

b. An 8 microsecond rise tine by 20 microsecond pul se wi dth wavef orm
with a peak voltage of 1000 volts and a peak current of 500
anperes.

. 2.5 Power Line Surge Protection

Equi prent connected to ac circuits shall be protected from power I|ine
surges. Equi pnent shall neet the requirenents of | EEE C62.41. Fuses shal
not be used for surge protection

.3 DELI VERY OF TECHNI CAL DATA

Conput er software and technical data (including technical data which
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relates to conputer software), which are specifically identified in this
specification shall be delivered strictly in accordance with the CONTRACT
CLAUSES, SPECI AL CONTRACT REQUI REMENTS, and in accordance with the Contract
Data Requirements List (CDRL), DD Form 1423, which is attached to and

t hereby made a part of this contract. Al data delivered shall be
identified by reference to the particular specification paragraph agai nst
which it is furnished. The DIMsystemis being installed in conjunction

wi th anot her system such as a closed circuit tel evision system and a
utility nmonitoring and control system The Technical Data Packages shall
be submitted as part of the Technical Data Package for Section I.

1.3.1 Group | Techni cal Data Package
1.3.1.1 Syst em Dr awi ngs
The package shall include the foll ow ng:
a. Comuni cations system bl ock di agram

b. FOreceivers, transmtters, transceivers, and FO nodem
installation, block diagrans, and wiring diagrans.

c. FOreceivers, transmtters, transceivers, and FO nodem physi cal
| ayout and schemati cs.

d. Details of interfaces with other systens.

e. Details of connections to power sources, including grounding.
f. Details of surge protection device installations.

g. Details of cable splicing and connector installations.

h. Details of aerial cable and nmessenger installation on poles, cable
entrance to buildings, and term nation inside enclosures.

i. Details of underground cable installation, cable entrance into
bui | di ngs, and terninations inside encl osures.

1.3.1.2 Equi prent Dat a

A conpl ete data package shall be delivered for all material, including
field and system equi pnent.

1.3.1.3 Data Transm ssion System Description and Anal yses

The data package shall include conplete systemdescription, and anal yses
and cal cul ations used in sizing equiprment required by these specifications.
Descriptions and cal cul ations shall show how the equi pment will operate as
a systemto neet the specified performance. The data package shall include
the foll ow ng:

a. FOreceivers, transmtters, transceivers, FO nbdemtransmt and
receive levels, and | osses in decibels (dB) on each comruni cation
l'i nk.

b. Digital transmitter and receiver conmuni cati on speed and protocol
descri ption.
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c. Analog signal transm ssion nmethod and bandwi dth of the transmtter
and receiver.

d. Data transm ssion system expansion capability and nethod of
i mpl enent ati on.

e. FO systemsignal-to-noise ratio calculation for each comruni cation
l'ink.

f. Flux-budget and gain margin cal culation for each |ink.
1.3.1.4 System Overall Reliability Calcul ations

The data package shall include manufacturers' reliability data and

calcul ations required to show conpliance with the specified reliability.
The cal cul ati ons shall be based on the configuration specified in Section
13801 and as shown.

1.3.1.5 Certifications

Speci fied manufacturer's certifications shall be included with the data
package.

1.3.2 Group Il Technical Data Package

The Contractor shall verify that site conditions are in agreenent with the
desi gn package. The Contractor shall subnmit a report to the CGovernnent
docunenting changes to the site, or conditions that affect performance of
the systemto be installed. For those changes or conditions which affect
systeminstallation or performance, specification sheets shall be provided
(with the report), or witten functional requirenments to support the
findings, and a cost estimate to correct the deficiency. The Contractor
shall not correct any deficiency without witten perm ssion fromthe

Gover nent .

1.3.3 Group |1l Technical Data Package

The Contractor shall prepare test procedures and reports for the factory
test. A test plan and test procedures shall be prepared in accordance with
Section 13801 and this specification. The test procedures shall describe
the applicable tests to be performed, and other pertinent information such
as specialized test equipnent required, length of test, and | ocation of the
test. The procedures shall explain in detail, step-by-step actions and
expected results to denonstrate conpliance with the requirenents of this
specification, and the methods for simulating the necessary conditions of
operation to denonstrate performance of the system The test report shal
describe the results of testing to include the date, time, |ocation and
system conponent desi gnations of material and equi pnent tested. Testing
action shall be recorded whether successful or not. Reasons for

term nation of testing shall be described. Testing work sheets, printouts,
strip charts, oscilloscope or OIDR phot ographs, raw and anal yzed data and
testing conclusions shall be included in the report. The Contractor shal
deliver the test procedures to the Governnent for approval. After receipt
by the Contractor of witten approval of the test procedures, the
Contractor may schedule the factory test. The Contractor shall provide
witten notice of the test to the Governnment at | east 2 weeks prior to the
schedul ed start. The final test report shall be delivered within 15 days
after conpletion of the test.
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1.3.4 Group |V Techni cal Data Package
1.3.4.1 Performance Verification and Endurance Testing Data

The Contractor shall prepare procedures and reports for the perfornmance
verification test and endurance test. Test procedures shall be prepared in
accordance with Section 13801 and this specification. Testing shall use
the configured and installed system as approved by the Governnent. \Where
required, the Contractor shall sinulate conditions of operation to
denonstrate the performance of the system The test plan shall describe
the applicable tests to be performed, other pertinent information such as
speci al i zed test equi pnent required, |length of perfornmance verification
test and endurance test, and |ocation of the performance verification test
and endurance test. The procedures shall explain in detail, step-by-step
actions and expected results to denonstrate conpliance with the
requi renments of this specification, and the nethods for simulating the
necessary conditions of operation to denonstrate performance of the system
The test report shall describe the results of testing to include the date,
tinme, location and system conponent designations of material and equi prent
tested. Testing action shall be recorded whether successful or not.
Reasons for term nation of testing for any reason shall be recorded in the
report. Testing work sheets, printouts, strip charts, oscilloscope or OIDR
phot ographs, raw data, analyzed data and testing conclusions shall be
included in the report. The Contractor shall deliver the performance
verification test and endurance test procedures to the Governnent for
approval. After receipt of witten approval of test procedures, the
Contractor may schedul e the performance verification and endurance tests.
The Contractor shall provide witten notice of the performance verification
test and the endurance test to the Government at |east 2 weeks prior to the
schedul ed start of the test. The final performance verification test and
endurance test report shall be delivered 30 days after conpletion of
testing.

1.3.4.2 Operation and Mai ntenance Data

A draft copy of the operation and nmai ntenance data, in nanual format, as
specified for the Group V technical data package, shall be delivered to the
CGovernment prior to beginning the performance verification test for use
during site testing.

1.3.4.3 Trai ni ng Data

Lesson plans and training nanuals, including type of training to be
provided, with a list of reference material shall be delivered for approva
by the Governnent prior to starting any training.

1.3.5 Group V Techni cal Data Package

The Group V package consists of the operation and mai ntenance data, in
manual format. Final copies of the nmanuals bound i n hardback, | oose-Ieaf
bi nders, shall be delivered to the Government within 30 days after

conpl eting the endurance test. The draft copy used during site testing
shal |l be updated with any changes required prior to final delivery of the
manual s. Each nmanual's contents shall be identified on the cover. The
manual s shall include the nanes, addresses, and tel ephone nunbers of each
subcontractor installing equi pnent and systens, and of the nearest service
representative for each item of equi pment and each system The manual s
shal |l have a table of contents and tab sheets. Tab sheets shall be placed
at the begi nning of each chapter or section and at the begi nning of each
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appendi x. The final copies delivered after conpletion of the endurance
test shall include all nodifications made during installation, checkout,
and acceptance. Mnuals delivered shall include:

a. Functional Design Manual: two copies.

b. Hardware Manual: two copi es.

c. Operator's Manual: two copies.

d. Maintenance Manuals: two copies.

1.3.5.1 Functi onal Design Manua
The functional design nmanual shall identify the operational requirenents
for the data transm ssion system and explain the theory of operation,
desi gn phil osophy, and specific functions. A description of hardware
functions, interfaces, and requirenments shall be included for all system
oper ati ng nodes.
1.3.5.2 Har dwar e Manua

A manual descri bing equi prent furnished, including:

a. GCeneral description and specifications.

b. Installation and checkout procedures.

c. Equipnent electrical schematics and | ayout draw ngs.

d. Data transm ssion systens schenatics.

e. Alignnent and calibration procedures.

f. Manufacturer's repair parts list indicating sources of supply.

g. Interface definition

1.3.5.3 Operator's Manua

The operator's manual shall fully explain procedures and instructions for
operation of the system

1.3.5. 4 Mai nt enance Manua

The mai ntenance manual shall include descriptions of maintenance for al
equi prent i ncludi ng i nspection, periodic preventative maintenance, fault
di agnosi s, and repair or replacenment of defective conponents.

1.4 SPARE PARTS

The Contractor shall submt data lists of spare parts, tools, and test

equi prent for each different itemof material and equi pment specified,
after approval of detail drawi ngs not |ater than one nmonth prior to the
dat e of beneficial occupancy. The data shall include a |ist of parts and
supplies, with current unit prices and source of supply, and a list of the
parts reconmended by the manufacturer to be replaced after 1 year of

servi ce.
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PART 2 PRODUCTS
2.1 FO MODEMS

FO nmodens shall be selected to neet FO systemrequirements. The nopdemns
shall allow full duplex, asynchronous, point-to-point digital comrunication
using an FO pair.

2.1.1 FO Modem Operati ng Wavel engt h
The operating wavel ength shall be centered on 1330 nanoneters.
2.1.2 FO Modem | nputs and Qut puts

FO nmodens shall accept inputs and provide outputs conpatible with EIA
ANSI/ El A/ TI A-232-F, EIA ANSI/TI A/ El A-485-A, 20 mA current |oop or TI1.
Digital data rates through each link shall be 38.4 KBPS or greater

2.2 FO TRANSM TTER AND RECElI VER MODULES

FO transmitter/receiver pairs shall have signal-to-noise power ratio of 40
dB or better after photo detection at the receiver. Transmitter power

out put and receiver sensitivity shall not drift nmore than plus or minus 2
dB over their operational life.

2.2.1 Anal og FO Transmitter and Recei ver Modul es

FO transmitter/receiver pairs used to pass anal og video signals shal
accept inputs and provide outputs that conply with EIA 170 and shall have a
bandwi dth of 6 MHz or greater.

2.2.2 Digital FO Transmtter and Receiver Mdul es

FO transmitter/receiver pairs used to pass digital signals shall accept

i nputs and provide outputs conmpatible with EIA ANSI/El A/ Tl A-232-F, EIA
ANSI / TI A EI A-485-A, 20 mA current loop or T1l. Digital data rates through
each link shall be 38.4 KBPS or greater. FO transmtter and receiver
nodul es shall be housed in field equipnment encl osures where possible. FO
transmitter and receiver nodul es shall be conpatible with each other, the
FO cabl e, and connectors.

2.2.3 FO Transm tter Modul e

The FO transmtter shall accept electronic signals and shall nodulate a
light source. The light source shall be coupled into an FO cable. The
operating wavel ength shall be centered on 1330 nanoneters.

2.2.4 FO Recei ver Modul e

The FO receiver nodul e shall receive light fromthe FO cable and shal
convert this light into an electronic signal identical to the electronic
signal applied to the FOtransnitter nodule. The operating wavel ength
shall be the same as the transmitter

2.3 FO DI G TAL REPEATERS
FO digital repeaters shall be used to extend the range of the FO data

transm ssi on system when necessary to neet the requirenments of paragraph
SYSTEM REQUI REMENTS. For Duplex circuits, the repeater shall consist of a
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pair of FO receivers that are connected to a pair of FOtransmtters. The
FO receivers shall receive the optical signal and drive the transnmitters.
The transnitters shall regenerate the optical signal at the transm ssion
rate specified. The FO repeater shall be nechanically and optically
conpatible with the remai nder of the FO system

2.4 FO ANALOG REPEATERS

FO anal og repeaters shall be used to extend the range of the FO data
transm ssi on system when necessary to neet the requirements of the

par agr aph SYSTEM REQUI REMENTS. For duplex circuits, the repeater shal
consist of a pair of FOreceivers that are connected to a pair of FO
transmtters. The FO receivers shall receive the optical signal and drive
the transnmitters. The transmitters shall regenerate the optical signal in
conpliance with EIA 170. The FO repeater shall be nechanically and
optically conpatible with the remai nder of the FO system

2.5 TRANSCEI VERS FOR VI DEO APPLI CATI ONS

FO Transcei vers shall allow bi-directional signal transm ssion on a single
fiber. The operating wavel ength shall be centered on 850 nanoneters in one
direction and centered on 1330 nanonmeters in the other direction

Crosstal k attenuati on between channels shall be 40 dB or greater. FO
transceivers shall be selected to match or exceed the highest data rate of
attached i nput devices. The FO transceiver shall be mechanically and
optically conpatible with the remai nder of the FO system

2.6 TRANSCEI VERS FOR LAN APPLI CATI ONS

Transcei vers for FO LAN applications shall be active units, conpatible with
the LAN cards, nodens and repeaters used in the system |Indicators

provi ded shall be for power, collision detection, receive, transmt, and
status. Power for transceivers shall be derived fromthe AU port of LAN
equi prent or from a dedi cated power supply. Transceiver |oss
characteristics shall be less than 1.0 db. Connectors shall be |ow | oss
and conpatible with LAN equipnent. Circuitry shall be included so when a
device is disconnected, other devices on the LAN continue to operate

wi t hout any disruption

2.7 FO SW TCHES

FO switches shall be single pole, double throw. Swtching speed shall be
less than 15 m|liseconds. Insertion |loss shall be less than 1.5 dB
Crosstal k attenuati on between FO outputs shall be 40 dB or greater. FO
swi tches shall be latching or nonlatching as shown.

2.8 FI BER OPTI C DROP REPEATERS ( FODR)

FODRs shal | conbine the features specified for Fiber Optical Digita
Repeaters and Local Area Network (LAN) transceivers. FODRs shal

regenerate the optical signal at the transmission rate specified. The
FODRs shall be nechanically and optically conpatible with the remai nder of
the Fiber Optic system FODRs shall restore the optical signals anplitude,
timng and waveform The FODR shall provide an electrical interface to the
transm ssion nedia. The electrical interface shall be identical to al

ot her network interfaces as specified.
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2.

9 DATA TRANSM SSI ON CONVERTER

Data transm ssion converters shall be used to connect equiprment using ElA
ANSI / TI A/ El A- 485- A data transni ssion when necessary and as shown.
Converters shall operate full duplex and support two wire circuits at
speeds up to 2 negabytes per second and have a built in 120 Chmterni nating
resistor. Converters shall be nechanically, electrically, and optically
conpatible with the system

.10 ENCL OSURES

Encl osures shall conformto the requirenents of NEMA 250 for the types
specified. Finish color shall be the manufacturer's standard, unless
ot herwi se indicated. Danmaged surfaces shall be repaired and refinished
using original type finish

.10.1 Interior

Encl osures installed indoors shall neet the requirements of Type 12 or as
shown.

.10.2 Ext eri or

Encl osures installed outdoors shall neet the requirenents of Type 4X
netal lic.

11 SYSTEM REQUI REMENTS

11,1 Si gnal Transm ssion Format Code

FO equi pnment shall use the same transm ssion code format fromthe begi nni ng
of a circuit to the end of that circuit. Different transm ssion code
formats may be used for different circuits as required to interconnect
supported equi prent.

.11.2 Fl ux Budget/ Gain Margin

FO links shall have a mininumgain margin of 6 dB. The flux budget is the
di fference between the transnitter output power and the receiver input
power required for signal discrimnation when both are expressed in dBm
The flux budget shall be equal to the sum of |osses (such as insertion

| osses, connector and splice |osses, and transm ssion | osses) plus the gain
margi n. When a repeater or other signal regenerating device is inserted to
extend the length of an FO circuit, both the circuit between the
transmitter and the repeater-receiver, and the circuit between the
repeater-transmitter and the receiver are considered i ndependent FO |inks
for gain margin cal cul ati ons.

.11.3 Recei ver Dynani ¢ Range

The dynam ¢ range of receivers shall be | arge enough to accommodate both

t he worst-case, mnimumreceiver flux density and the maxi num possi bl e,
receiver flux density. The receiver dynam c range shall be at |east 15 dB
VWhere required, optical attenuators shall be used to force the FO Iink
power to fall within the receiver dynam c range.
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2.12 OPTI CAL FI BERS
2.12.1 Cener al

Optical fibers shall be coated with a suitable material to preserve the
intrinsic strength of the glass. The outside dianeter of the gl ass-cl added
fiber shall be nomnally 125 mcrons, and shall be concentric with the
fiber core. Optical fibers shall nmeet EIA ANSI/ElIA Tl A-455-46A, and ElI A
ANSI / TI A/ El A- 455- 177A.

2.12.2 62.5 Mcron Multinode Fibers

Conductors shall be nultinbde, graded index, solid glass waveguides with a
nom nal core dianeter of 62.5 mcrons. The fiber shall have transm ssion
wi ndows centered at 850 and 1330 nanoneter wavel engths. The nunerica
aperture for each fiber shall be a m nimum of 0.275. The attenuation at
1330 nanoneters shall be 1.5 dB/Kmor |less. The m ni mum bandw dth shall be
160 WMHz- Km at 850 nanoneters and 400 MHz-Km at 1300 nanoneters. FO cable
shall be certified to nmeet EI A ANSI/ElI A/ TI A-455-30B and El A

ANSI / El A/ TI A- 455- 58B

2.13 CROSS- CONNECTS
2.13.1 Pat ch Panel s

Patch panels shall be a conplete system of conponents by a single

manuf acturer, and shall provide termination, splice storage, routing,
radius limting, cable fastening, storage, and cross-connection. Patch
panel connectors and couplers shall be the same type and configuration as
used el sewhere in the system Panels shall be wall nounted.

2.13.2 Pat ch Cords

Patch cords shall be cabl e assenblies consisting of flexible optical fiber
cable with connectors of the same type as used el sewhere in the system
Optical fiber shall be the same type as used el sewhere in the system
Patch cords shall be conplete assenblies from manufacturer's standard
products.

2.14 CABLE CONSTRUCTI ON
2.14.1 Cener a

The cabl e shall contain a mninumof two fiber optic conductors for each
full duplex circuit. The nunmber of fibers in each cable shall be as shown.
Each fiber shall be protected by a protective tube. Cables shall have a

jacketed strength nenber, and an exterior jacket. Cable and fiber
protective covering shall be free fromholes, splits, blisters, and ot her
i nperfections. The covering shall be flane retardant, noisture resistant,
non-nutrient to fungus, ultraviolet |ight resistant as specified and
nontoxi c. Mechanical stress present in cable shall not be transmitted to
the optical fibers. Strength nenbers shall be non-netallic and shall be an
integral part of the cable construction. The conbined strength of all the
strength nenbers shall be sufficient to support the stress of installation
and to protect the cable in service. The exterior cables shall have a
m ni mum storage tenperature range of mnus 40 to plus 167 degrees F
Interior cables shall have a m nimum storage tenperature of plus 14 to plus
167 degrees F. All cables furnished shall meet the requirement of NFPA 70.
Fire resistant characteristics of cables shall conformto Article 770,
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Sections 49, 50, and 51. A flooding conmpound shall be applied into the
interior of the fiber tubes, into the interstitial spaces between the
tubes, to the core covering, and between the core covering and jacket of
all cabl e because all l|ocations are susceptible to noisture. Flooded

cabl es shall conply with EI A ANSI/El A-455-81A-91 and EI A

ANSI / EI A/ TI A- 455-82B. Cabl es shall be fromthe same manufacturer, of the
sane cable type, and of the sane size. Each fiber and protective coverings
shal |l be continuous with no factory splices. Fiber optic cable assenblies,
i ncluding jacketing and fibers, shall be certified by the manufacturer to
have a mnimumlife of 30 years. Plenum cable shall meet UL 910, and riser
cable shall neet UL 1666. FO cable shall be certified to neet the
following: EIA ANSI/TIA ElA- 455-13A, ElI A ANSI/ ElI A/ TI A-455-25C, EI A

ANSI / TI A/ El A- 455-41A, EI A ANSI/ElI A/ TI A- 455- 47B, EI A ANSI/ El A/ Tl A- 455- 59A,
El A ANSI/ EI A/ TI A-455-61A, EI A-455-88, EI A ANSI/EI A-455-91, EIA

TI A/ El A- 455- 104A, and ElI A ANSI/ El A- 455-171.

2.14.2 Ext eri or Cabl e
2.14.2. 1 Duct Cabl e

The optical fibers shall be surrounded by a tube buffer, shall be contained
in a channel or otherw se | oosely packaged to provide cl earance between the
fibers and inside of the container, and shall be extruded froma materia
having a coefficient of friction sufficiently lowto allow the fiber free
novemnent .

a. The cable outer jacket shall be nedium density pol yethyl ene
material with orange pignment added for ease of identification

b. Tensile strength: Cables shall withstand an installation tensile
| oad of not |ess than 608 pounds and not |ess than 135 pounds
continuous tensile |oad.

c. Impact and Crush resistance: The cables shall wi thstand an i npact
of 1.7lbs/in as a mninmum and shall have a crush resistance of
317 pounds per square inch as a mni num

2.14.3 Pigtail Cables

Cabl e used for connections to equiprment shall be flexible fiber pigtai
cabl es having the sane physical and operational characteristics as the
parent cable. The cable jacket shall be flane retardant PVC or FCP, which
conplies with NFPA 70 for OFNP applications. Maximm dB | oss for pigtai
cable shall be 3.5 dB/km at 850 nanometers, and 1.0 dB/km at 1330
nanonet er s.

2.15 FO CONNECTORS

FO connectors shall be the straight tip, bayonet style, field installable,
self-aligning and centering. FO connectors shall match the fiber core and
cl addi ng di aneters. The connector coupler shall be stainless steel and the
alignment ferrule shall be ceramic. FO equipnment and cabl e shall use the
same type connectors. Connector insertion |oss shall be nonminally 0.3 dB
and |l ess than 0.7 dB

2.16 MECHANI CAL SPLI CES

Mechani cal splices shall be suitable for installation in the field.
Ext ernal power sources shall not be required to conplete a splice. Splices
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shal |l be self-aligning for optinmmsignal coupling. Mechanical splices
shall not be used for exterior applications where they may be buried
underground or |aced to aerial nessenger cables. Mechanical splices may be
used for interior locations and within enclosures. Splice closures shal
protect the spliced fibers from moisture and shall prevent physical danage.

The splice closure shall provide strain relief for the cable and the fibers
at the splice points.

2.17 CONDUI T, FITTI NGS AND ENCLOSURES

Conduit shall be as specified in Section 16415A ELECTRI CAL WORK, | NTERI OR
and as shown.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Syst em conponents and appurtenances shall be installed in accordance with
the manufacturer's instructions and as shown. |nterconnections, services,
and adjustnments required for a conplete and operable data transm ssion
system shall be provided.

3.1.1 Interior Work

Conduits, tubing and cable trays for interior FO cable interior shall be
installed as specified in Section 16415 ELECTRI CAL WORK, | NTERI OR and as
shown. Cable installation and applications shall meet the requirenents of
NFPA 70, Article 770, Sections 52 and 53.

3.1.2 Ext eri or Underground Cabl e

Except as otherw se specified, conduits, ducts, and nanhol es for
under ground FO cabl e systens shall be installed as shown.

a. For cables installed in ducts and conduit, a cable lubricant
conpatible with the cable sheathing material shall be used on al
cables pulled. Pulling fixtures shall be attached to the cable

strength nenbers. |If indirect attachments are used, the grip
di ameter and |l ength shall be matched to the cable dianmeter and
characteristics. |If an indirect attachnent is used on cables

having only central strength nenbers, the pulling forces shall be
reduced to ensure that the fibers are not danaged from forces
being transmitted to the strength nmenber. During pulling the
cable pull line tension shall be continuously nonitored using
dynanormeters or |oad-cell instruments, and shall not exceed the
maxi mum t ensi on specified by the cable manufacturer. The
nechani cal stress placed upon the cable during installation shal
be such that the cable is not twi sted or stretched. A cable
feeder guide shall be used between the cable reel and the face of
t he duct or conduit to protect the cable and guide it into the
duct or conduit as it is unspooled fromthe reel. As the cable is
unspooled fromthe reel, it shall be inspected for jacket defects
or damage. The cable shall not be kinked or crushed and the

m ni mum bend radi us of the cable shall not be exceeded during
installation. Cable shall be hand fed and gui ded t hrough each
manhol e and additional |ubricant shall be applied at al

i nternedi ate manhol es. Wen practicable, the center pulling
techni que shall be used to lower pulling tension. That is, the
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3.

cable shall be pulled fromthe center point of the cable run
towards the end term nation points. The nethod nay require the
cable to be pulled in successive pulls. If the cable is pulled
out of a junction box or manhol e the cable shall be protected from
dirt and noisture by laying the cable on a ground coveri ng.

1.3 Servi ce Loops
Each fiber optic cable shall have service | oops of not Iess than 9.8 feet

in length at each end. The service |oops shall be housed in a service |oop
encl osure.

.1.4 Splices

No splices will be permitted unless the length of cable being installed
exceeds the nmaxi mum standard cable |l ength avail able from a manufacturer or
unl ess fiber optic pigtails are used to connect transmitters, receivers, or
ot her system conponents for term nations to the fiber. Splices shall be
made using the nethod reconmended by the cabl e nanufacturer. Splices shal
be housed in a splice enclosure and shall be encapsul ated with an epoxy,
ultraviolet light cured splice encapsul ant or otherw se protected agai nst
infiltration of mpisture or contam nants. FO splices shall be field tested
at the tine of splicing. Fusion splices shall have less than 0.2 dB | oss.

Mechani cal splices shall have less than 0.5 dB | oss. There shall be no
nore than 1 splice per 0.62 mle in any of the FO cabl es excl uding

term nations. Field splices shall be |l ocated in cable boxes. Sufficient
cabl e shall be provided in each splicing |ocation to properly rack and
splice the cables, and to provide extra cable for additional splices.
Cabl e ends shall be protected with end caps except during actual splicing.
During the splicing operations, nmeans shall be provided to protect the
unspliced portions of the cable and its fibers fromthe intrusion of

noi sture and other foreign matter.

.1.5 Connectors

Connectors shall be as specified in paragraph FO CONNECTORS. Fibers at
each end of the cable shall have junpers or pigtails installed of not I|ess
than 3 feet in length. Fibers at both ends of the cable shall have
connectors installed on the junpers. The mated pair |oss, w thout
rotational optimzation, shall not exceed 1.5 dB. The pull strength

bet ween t he connector and the attached fiber shall not be |less than 50
pounds.

.1.6 I dentification and Labeling

Identification tags or |abels shall be provided for each cable. Markers,
tags and | abels shall use indelible ink or etching which will not fade in
sunlight, or in buried or underground applications. Mrkers, tags, and

| abel s shall not beconme brittle or deteriorate for a period of 20 years.
Label all termination blocks and panels with cable nunber or pair
identifier for cables in accordance with EI A ANSI/TI A/ El A-606A and as
specified. The labeling format shall be identified and a conplete record
shal |l be provided to the Governnent with the final docunmentation. Each
cable shall be identified with type of signal being carried and ternination
poi nts.

SECTI ON 16768 Page 14



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

3.

1.7 Encl osure Sizing and Cabl e

Term nation encl osures shall be sized to accompdate the FO equi pnment to be
installed. Sizing shall include sufficient space for service |oops to be
provi ded and to accommbdate a neat, workmanlike |ayout of equi prent and the
bend radii of fibers and cables termi nated inside the enclosure.

.1.8 Encl osure Penetrations

Encl osure penetrations shall be fromthe bottom and shall be sealed with
rubber silicone sealant to preclude the entry of water. Conduits rising
from underground shall be internally seal ed.

.1.9 Condui t - Encl osure Connecti ons

Condui t - encl osure connections shall be protected by tack wel ding or brazing
the conduit to the enclosure. Tack welding or brazing shall be done in
addition to standard conduit-encl osure connection nethods as described in
NFPA 70. Any damage to the enclosure or its cover's surface protection
shal | be cleaned and repaired using the sane type of surface protection as
t he original enclosure.

.2 TESTI NG

2.1 Cener a

The Contractor shall provide personnel, equipnent, instrumentation, and
supplies necessary to performtesting.

. 2.2 Contractor's Field Test

The Contractor shall verify the conplete operation of the data transm ssion
systemin conjunction with field testing associated with systens supported
by the fiber optic data transm ssion systemas specified in Section 13801
prior to formal acceptance testing. Field tests shall include a flux
density test. These tests shall be perforned on each |ink and repeated
fromthe opposite end of each |ink

.2.2.1 Optical Tinme Domain Refl ectoneter Tests

Optical time domain reflectoneter tests shall be performed using the FO
test procedures of EIA ANSI/EIA Tl A-455-59A. An optical tinme domain

refl ectometer test shall be perfornmed on all fibers of the FO cable on the
reel prior to installation. The optical time domain reflectoneter shall be
calibrated to show anomalies of 0.2 dB as a mi nimum  Phot ographs of the
traces shall be furnished to the Government. An optical time domain

refl ectoneter test shall be performed on all fibers of the FO cable after
it is installed. The optical tinme domain reflectometer shall be calibrated
to show anonalies of 0.2 dB as a mininum |If the optical time domain

refl ectometer test results show anomalies greater than 1 dB, the FO cable
segnent is unacceptable to the Government. The unsatisfactory segnents of
cable shall be replaced with a new segnent of cable. The new segnent of
cable shall then be tested to denonstrate acceptability. Photographs of
the traces shall be furnished to the Government for each |ink

.2.2.2 Power Attenuation Test

Power attenuation test shall be performed at the |ight wavel ength of the
transmitter to be used on the circuit being tested. The flux shall be
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neasured at the FO receiver end and shall be conpared to the flux injected
at the transmtter end. There shall be a junper added at each end of the
circuit under test so that end connector |oss shall be validated.

Rot ati onal optim zation of the connectors will not be permtted. |If the
circuit |oss exceeds the calculated circuit |Ioss by nmore than 2 dB, the
circuit is unsatisfactory and shall be examined to determ ne the problem
The Governnent shall be notified of the problem and what procedures the
Contractor proposes to elimnate the problem The Contractor shall prepare
and subnit a report documenting the results of the test.

3.2.2.3 Gai n Margin Test

The Contractor shall test and verify that each circuit has a gain margin
whi ch exceeds the circuit loss by at |east 6 dB

3.2.2.4 Anal og Video

Test Analog circuits shall be tested using a signal conforming to EIA 170.
The nonitor or automated test set shall be stable, and shall be as
described in EIA 170. |If the result is unsatisfactory, the circuit shal
be examined to determ ne the problem The CGovernnent shall be notified of
t he problem and of the procedures the Contractor proposes to elininate the
problem The Contractor shall prepare and submit a report documenting the
results of the test.

3.2.2.5 Performance Verification Test and Endurance Test
The FO data transni ssion systemshall be tested as a part of the conpleted
UMCS during the Performance Verification Test and Endurance Test as
specified in Section 13801
3.3 TRAINI NG
3.3.1 Gener al
The Contractor shall conduct a training course for designated personnel in
t he mai ntenance of the FO system The training shall be oriented to the
specific systembeing installed under this specification. The Contractor
shall furnish training materials and supplies.
3.3.2 Mai nt enance Personnel Training
The system nmai nt enance course shall be taught at the project site after
conpl etion of the endurance test for a period of 1 training day. A nmaxi num
of five personnel designated by the Government will attend the course. A
training day shall be 8 hours of classroomor |ab instruction, including
two 15 minute breaks and excluding lunchtime during the daytine shift in
effect at the facility. Training shall include:
a. Physical |ayout of the system and each pi ece of hardware.
b. Troubl eshooti ng and di agnosti cs procedures.
c. Repair instructions.
d. Preventative nmai ntenance procedures and schedul es.
e. Calibration procedures. Upon conpletion of this course, the

students shall be fully proficient in the maintenance of the
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system

-- End of Section --
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SECTI ON 16792

W RE LI NE DATA TRANSM SSI ON SYSTEM

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.
| NTERNATI ONAL TELECOVMUNI CATI ON UNI ON (| TU)
| TU Bl ue Book (2000) Tel econmuni cation Policies for the
Aneri cas (Data Communication Over the
Tel ephone Network, Series V
Recomendati ons (CCl TT Bl ue Book - Vo
VIII - Fascicle VIII.1))
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991) Reconmended Practice for Surge
Vol tages in Low Voltage AC Power Circuits

| NSULATED CABLE ENGQ NEERS ASSOCI ATI ON (| CEA)
| CEA S-80-576 (2000) Category 1 and 2 Individually
Unshi el ded Twi sted Pair | ndoor Cables for

Use in Comunications Wring Systens

| CEA S-84-608 (2002) Tel econmuni cati ons Cable, Filled
Pol yol efi n I nsul ated Copper Conduct or

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 (1997) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSQOCI ATl ON ( NFPA)
NFPA 70 (2002) National Electrical Code
U.S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
47 CFR 15 Radi o Frequency Devi ces
1.2 SYSTEM DESCRI PTI ON
1.2.1 Gener al
A full duplex wire line data transm ssion system (DTS) for comruni cation
between a | ocal device and a central processor shall be provided. The
| ocal device is used to process locally generated informati on and

conmuni cates that information to the central processor. The centra
processor is a computer-based systemthat takes the information received
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fromthe | ocal processor and processes that information. The DTS shal
consi st of MODEMS (headend and renbte) and line drivers, or both, connected
to the | ocal device and the central processor. The MODEMS are connected by
transm ssion lines and term nal devices such as connectors and term na
strips. Communication |links surge protection and powerline surge
protection shall be provided at both ends of the transm ssion line. Al
conputing devices, as defined in 47 CFR 15, shall be certified to conply
with the requirenents for C ass B conmputing devices and | abel ed as set
forth in 47 CFR 15.

1.2.2 Envi ronnment al Requi renents

Equi pnrent and cable to be used indoors shall be rated for continuous
operation under anbient environmental conditions of 35 to 120 degrees F dry
bul b and 10 to 95 percent relative hum dity, noncondensing. Equipnment and
cable to be used outdoors shall be rated for continuous operation under

ambi ent environnental conditions of minus 40 to plus 176 degrees F and

hum dity of up to 100 percent condensing or as normally encountered for the
installed |ocation. Al equiprment shall be rated for continuous operation
under the ambient vibration conditions encountered for the installed

| ocation. Conponents located in areas where fire or expl osi on hazards nay
exi st because of flanmabl e gases or vapors, flammble Iiquids, combustible
dust or ignitable fibers or flyings, shall be rated and installed in
accordance with Chapter 5 of NFPA 70 and as shown.

1.2.3 El ectrical Requirenents

The equi pnent shall operate froma voltage source as shown, plus or m nus
10 percent.

1.2.4 Power Line Surge Protection

Al'l equi prent connected to ac circuits shall be protected from power |ine
surges. Equi pnent shall withstand surge test waveforns described in | EEE
C62.41. Fuses shall not be used for surge protection.

1.2.5 Conmuni cations Circuit Surge Protection

Al'l conmmuni cati ons equi pnent shall be protected agai nst surges induced on
any comuni cations circuit. Al cables and conductors which serve as
conmuni cations circuit between the |ocal processor and the centra
processor shall have surge protection devices installed at each end.
Protection shall be provided at the equi pnent and additional triple

el ectrode gas surge protectors rated for the application on each wireline
circuit shall be installed within 3 feet of the building cable entrance.
Fuses shall not be used for surge protection. The inputs and outputs shal
be tested in both normal nmpbde and conmon node using the follow ng two
wavef or ms:

a. A waveformwith a 10 mcrosecond rise tinme, a 1000 m crosecond
wi dt h, a peak voltage of 1500 volts and a peak current of 60
anper es.

b. A waveformwith an 8 microsecond rise time, a 20 m crosecond

waveform a peak voltage of 1000 volts and a peak current of 500
anper es.
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1.3 DELI VERY OF TECHNI CAL DATA
Al items of technical data which are specifically identified in this
specification will be delivered strictly in accordance with the CONTRACT
CLAUSES, SPECI AL CONTRACT REQUI REMENTS, Section 01330 SUBM TTAL PROCEDURES
and the Contract Data Requirenments List, DD Form 1423, which is attached to
and nade a part of this contract. Technical data submitted shall be
coordinated with the requirenents of Section 13801. All data delivered
shall be identified by reference to the particul ar specification paragraph
agai nst which it is furnished.

1.3.1 Group | Techni cal Data Package

1.3.1.1 Syst em Dr awi ngs
The data package shall include the foll ow ng:

a. Data Transm ssion system bl ock di agram

b. MODEMS and line drivers or both, installation, block diagrans, and
wiring diagrans.

c. MODEMS and line drivers or both, physical |ayout and schematics.
d. Details of connections to power sources, including grounding.

e. Details of interconnection with served system components.

f. Details of surge protection device installation.

g. Details of cable splicing and connector installation

h. Details of underground, aerial, and nmessenger cable installation
on pol es, cable entrance to buil ding.

1.3.1.2 Manuf acturers' Data

The data package shall include manufacturers' data for all materials
including field and system equi pment provi ded under this specification

1.3.1.3 DTS Description and Anal yses

The data package shall include conplete system descriptions, anal yses, and
cal cul ations used in selecting equi pment required by these specifications.
Descriptions and cal cul ati ons shall show how the equi pment will operate as

a systemto neet the performance of this specification. The data package
shal | include the foll ow ng:

a. MOXDEMor line driver receive and transnmit |evels, signal-to-noise
rati o cal cul ati ons and assuned | osses in decibels (dB) on each
comuni cation circuit.

b. Communication speed and protocol description

c. Data transm ssion system expansion capability and nethod of
i mpl enent ati on.

SECTI ON 16792 Page 3



GATED SPI LLWAY/ ELECTRI CAL & CONTRCOL UPGRADE, RAYSTOMN LAKE, PA 04003

1.3.1. 4 Certifications

Al'l specified manufacturer's certifications shall be included with the data
package.

1.3.2 Site Conditions

The Contractor shall verify that site conditions are in agreenent with the
desi gn package. The Contractor shall subnmit a report to the CGovernnent
docunenting changes to the site, or conditions that affect performance of
the systemto be installed. For those changes or conditions which affect
systeminstallation or performance, provide (with the report) specification
sheets, or witten functional requirenents to support the findings, and a
cost estimate to correct the situation. The Contractor shall not perform
any corrections without witten perm ssion fromthe Government.

1.3.3 Operation and Mai ntenance Data

A draft copy of the operation and nai ntenance data, shall be delivered to
the Governnent prior to beginning the performance verification test for use
during site testing.

1.3.4 Trai ni ng Data

Lesson plans and training data in manual fornat for the training phases,
including type of training to be provided, with a |list of reference
material, shall be delivered for approval.

1.3.5 Manual s

Fi nal copies of the manual s bound in hardback, |oose-Ieaf binders, shall be
delivered to the Governnent within 30 days after conpleting the testing.
The draft copy used during site testing shall be updated with any changes
required prior to final delivery of the manuals. Each manual's contents
shall be identified on the cover. The manuals shall include the names,
addresses, and tel ephone nunbers of each subcontractor installing equi prent
and systens, and of the nearest service representative for each item of

equi prent and each system The manual s shall have a table of contents and
tab sheets. Tab sheets shall be placed at the begi nning of each chapter or
section and at the begi nning of each appendix. The final copies delivered

after conpletion of the endurance test shall include all nodifications made
during installation, checkout, and acceptance. WManuals delivered may be in
a single binder with items from Section 13801 and shal |l incl ude:

a. Functional Design Manual: two copies.

b. Hardware Manual: two copies.

c. Operator's Manual: two copies.

d. Mintenance Manual: two copies.

1.3.5.1 Functi onal Design Manua

The functional design nanual shall identify the operational requirenents
for the data transm ssion system and explain the theory of operation
desi gn phil osophy, and specific functions. A description of hardware
functions, interfaces, and requirements shall be included for all system
oper ati ng nodes.
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1.3.5.2 Har dwar e Manua
A manual describing all equi pnent furnished, including:

a. GCeneral description and specifications.
b. Installation and checkout procedures.
c. Equipnent electrical schematics and | ayout draw ngs.
d. Data transm ssion system schemati cs.
e. Alignnent and calibration procedures.
f. Manufacturer's repair parts list indicating sources of supply.
g. Interface definition

1.3.5.3 Qperator's Manua

The operator's manual shall fully explain all procedures and instructions
for operation of the system

PART 2 PRODUCTS

2.1 COVMUNI CATI ONS EQUI PMENT
Conmuni cati ons equi pnent for circuits between sensors and field processors,
and between the field processors and central processor, shall be capabl e of
transmtting data within the error rate specified over the di stances shown.

2.1.1 Moderrs
Moderms shall conformto I TU Blue Book for a data rate of at |east 9600 bits
per second (bps), but nmust be conpatible with all functional aspects of the
entire UMCS system (Section 13801).

2.1.2 Line Drivers
Line drivers shall transnmit data at a m ni mum of 9600 bps over the
di stances as shown, but must be conpatible with all functional aspects of
the entire UMCS system (Section 13801).

2.2 WRELINE CABLE
VWere not fiber optic, wireline cable shall be insulated solid copper type
conforming to the follow ng specifications. A mninmmof No. 22 AWG shal
be used for all applications.

2.2.1 Cabl e Construction

Al'l cable conmponents shall be able to withstand the environnment the cable
is installed in for a mninumof 20 years.

2.2.2 Under ground Cabl e

| CEA S-84-608.
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2.

2.3 Aerial Cable

Not used.

.2.4 Direct Burial Cable

Not used.

.2.5 Interior Cable

Current issue of the NFPA 70 or | CEA S-80-576.

.3 RACEWAY SYSTEMS

Raceway systens as specified in Section 16415 ELECTRI CAL WORK, | NTERI OR as
shown shall be furnished. Utilize existing underground ductbank as shown.

.4 ENCLOSURES

Encl osures shall conformto the requirenents of NEMA 250 for the types
specified. Finish color shall be the manufacturer's standard, unless

ot herwi se indi cated. Damaged surfaces shall be repaired and refinished
using original type finish. The Contractor shall provide nmetallic

encl osures to house the wireline DTS equi pnent. The enclosures shall be as
speci fied or shown.

.4.1 Interior

Unl ess indicated otherw se, enclosures to house wireline DTS equi pment in
an interior environment shall neet the requirenents of NEMA 250, Type 12

.4.2 Exteri or

Unl ess indicated otherw se, enclosures to house wireline DTS equi pment in
an outdoor environment shall meet the requirements of NEMA 250, Type 4.

.4.3 Cor rosi on Resi st ant

Encl osures to house wireline DTS equiprment in a corrosive environnent shal
neet the requirements of NEMA 250, Type 4X

.5  TAMPER PROVI SI ONS
.5.1 Locks and Key-Lock Switches

.5.1.1 Locks

Al locks required to be installed on system encl osures for naintenance
purposes shall be UL listed, conventional key type |lock having a

conbi nation of five cylinder pin and five-point three position side bar
Keys shall be stanmped "U.S. GOVT. DO NOT DUP." The | ocks shall be so
arranged that the key can only be w thdrawn when in the | ocked position.
Al'l mai ntenance | ocks shall be keyed alike and only two keys shall be
furnished for all of these | ocks.

.5.1.2 Key- Lock- Operated Swi tches

Al'l key-lock-operated switches required to be installed on system
conponents shall be UL listed, round-key type, with three dual, one
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nmushroom and three plain pin tunblers or conventional key type |ock having
a conbination of five cylinder pin and five-point three position side bar
Keys shall be stamped "U. S. GOVT. DO NOT DUP." Key-I|ock-operated sw tches
shall be two position, with the key renpvable in either position. Al

key-1 ock-operated switches shall be keyed differently and only two keys
shal | be furnished for each key-| ock-operated-swtch.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Syst em conponents and appurtenances shall be installed in accordance with
the manufacturer's instructions and as shown. All necessary

i nterconnections, services, and adjustnents required for a conplete and
operabl e data transm ssion systemshall be provided. Loading coils shal
not be installed on cables provided for use with line drivers.

3.1.1 Encl osure Penetrations

Encl osure penetrations shall be fromthe bottom unl ess the system design
specifically requires penetrations fromother directions. Penetrations of
interior enclosures involving transitions of conduit frominterior to
exterior, and all penetrations on exterior enclosures shall be sealed with
rubber silicone sealant to preclude entry of water. The conduit riser
shall ternminate in a hot-di pped gal vani zed netal cable term nator. The
term nator shall be filled with an approved seal ant as reconmended by the
cabl e manufacturer, and in such a manner that the cable is not damaged.

3.1.2 Interior Electrical Wrk

Interior electrical work shall be installed as specified in Section 16415A
ELECTRI CAL WORK, | NTERI OR and as shown.

3.1.3 Exterior Electrical Wrk
3.1.3.1 Under gr ound

Except as otherw se specified, underground electrical and conmuni cati ons
work shall be installed as shown.

a. For cable installed in duct and conduit, a cable feeder guide
shal | be used between the cable reel and the face of the duct and
conduit to protect the cable and guide it into the duct and

conduit as it is played off the reel. As the cable is played off
the reel, it shall be carefully inspected for jacket defects.
Precautions shall be taken during installation to prevent the
cable frombeing "kinked" or "crushed." A pulling eye shall be

attached to the cable and used to pull the cable through the duct
and conduit system Cable shall be hand fed and gui ded through
each manhole. As the cable is played off the reel into the cable
feeder guide, it shall be sufficiently lubricated with a type of

[ ubricant recommended by the cable manufacturer. Were the cable
is pulled through a manhol e, additional |ubricant shall be applied
at all internediate nanholes. Dynanoneters or | oad-cel

i nstrunents shall be used to ensure that the pulling line tension
does not exceed the installation tension value specified by the
cabl e manufacturer. The nechani cal stress placed upon a cable
during installation shall be such that the cable is not tw sted or
st ret ched.
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3.2 TESTING

The Contractor shall provide all personnel, equipnment, instrunentation, and
supplies necessary to performall testing.

3.2.1 Wre Line Test
The Contractor shall test each wire line pair. The Contractor shal
prepare reports containing test results and shall certify in the reports
conformance to the follow ng requirenents.
3.2.1.1 Attenuation
Measurenents shall be nmade with test tone of 1004 Hz at O dBm Attenuation
di stortion not to exceed minus 3 dBto plus 12 dB from 300 to 3,000 Hz, and
mnus 2 dB to plus 8 dB from500 to 2,500 Hz referenced to the attenuation
of the 1004 Hz test tone. Attenuation at 1004 Hz of |ess than 40 dB
3.2.1.2 Envel ope Del ay

Envel ope delay distortion no greater than 1,750 m croseconds over a range
of 800 to 2,600 Hz.

3.2.1.3 I nsul ati on Resi stance

Insul ation resistance wire to wire of wireline pair of at |east 10,000
megohm m | es neasured at 72 degrees F

3.2.1.4 Loop Resi stance
Loop resistance of |less than 1,500 ohns.

3.2.2 Contractor's Field Test
The Contractor shall verify conplete operation of the DTS during
Contractor's Field Testing as specified in Section 13801. Field test shal
include a bit error rate test. The Contractor shall performthe test by
sending a mni num of 100,000 bits of data on each comunication |ink and
measuring errors. The bit error rate shall be not greater than 1 out of
100, 000 for each link. The Contractor shall prepare a report containing
results of the field test.

-- End of Section --

-- End of Specifications --
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